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reaction  were  MEASUKEo*  to  study  the  cumulative 
EFFECTS  OF  REPEATED  SONIC  BOOMS,  6»U  SUCCESSIVE 
flights  AT  A scheduled  OVERPRESSURE  qF  ^*0  P,S»F, 

IT  IS  Concluded  that  no  previously  undamaged 
material  was  identified  DURING  THE  ACCUMULATIVE 
EFFECTS  PORTION  OF  THE  STUDY.  SONIC  BOOM 
OVERPRESSURE  LEVELS  AT  WHICH  INCIEIENT  tFFECTS  APPEAR 
IN  STRUCTURES  AND  MATERIALS  ARE  PRESENTED, 

(AUThORI  ‘u) 

Unclassified 
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unclassified 

CDC  REPOKT  BIBLIOtiRApHY  StAKCH  CONTROL  NO.  /i0M09 

AO-  H75  662  20/i  13/13 

BLUMt  (JOHN  A)  and  ASSOCIATES  SaN  FRaNCISCO  CALIF  RESeARCti 
D I V 

the  effects  of  sonic  booh  on  structural  behavior,  a 
SUPPlEHENT ARY  ANALYSIS  REPORT.  (U> 

Descriptive  note:  final, kept., 

OCT  65  192P  WICGInS.UOHN  h»  *UR*i 

Contract:  fa-ss-<j&-I2 

monitor;  FAA-SST  6S-i8 

UNCLASSIF!E0  report 


descriptors;  (•sonic  booh*  •builuinosj*  response* 

damage*  OKLAHOMA*  NEW  MEXICO,  SHOCK  wAVES,  STATISTICAL 
UlSTRIbUTIONS,  statistical  ANALYSIS*  uAHAtoL  ASSESSMENT, 

loaosifqrces) , Intensity,  reflection*  pressure* 
mathematical  prediction,  structures,  resonant  FREWUENCY, 
OAMPJNCf  resonance,  walls,  SOilS,  altitude,  TiME, 

THEORY,  vibration,  STRESSES,  DEFLECTION,  GLASS, 
structural  properties,  FRACTURE(MECHANI CS ) , 
METEOROCOGICAL  PHENOMENA,  JET  FIuHTEhS,  UET  BlMBEKS  (U> 

identifiers;  B-SB  aircraft,  F-10R  aircraft,  F-lUft 
aircraft  (U) 

response  and  damage  data  from  The  federal 
aviation  AGeNCY  sonic  boom  tests  at 

OKLAHOMA  CITY,  OKLAHOMA,  AND  WHITE  SANDS, 

NEW  MEXICO,  ARE  ANALYZED  AND  EFFECTS  ON 
structures  SuMMARIiEO.  PARAMETERS  GOVERNING  THE 
FREE-FIELD  AND  NEAR-FIELD  BOOM  WAVES  ARE  ALSO  STUDIED 

and  thEir  Influence  on  scatter  in  the  data  estimated 

STATISTICALLY,  TMlS  REPORT  THEN  CONSERVATIVELY 
summarizes  the  results  in  a damage  prediction  Table 
AND  CHARI.  Insurance  adjusters  are  given  guidancl 
ON  The  treatment  of  sonic  boom  oAMAuE  claims  along 
WITH  the  chart,  finally,  RECOMMENDATIONS  FOR 
future  work  in  sonic  boom,  structural  behavior 
studies  are  MAOt.  (AUTHOR)  (U) 
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DPC  R£PORT  BlBLiO^iHApHY  StARCH  COnTNOL  NO.  /'iiOrlO'^ 

AO"  *t79  366  20/1  H/2  1/1 

WEAThE«  wing  (6TH)  ANOHtWS  ApB  WASHlNGTOt^  0 C 

SONIC  BOOM,  (U) 

FEB  fc6  M3P 
REPT.  NO*  6WWP- 1 05“ I " I 

onclasb iFiEo  report 

Supplementary  note:  supersedes  Rept*  no»  MwaP-iob-i-i 

OAFED  1 JUL  60. 

OESCPlPTOrtS:  («SONlC  Boom.  *NETEOROUU(ilCAu  PHENOMENA), 

measurement,  sound,  propagation,  atmospheres,  supersonic 

FLUhT,  PRESSURE,  SHOCK  RAVES,  MATHtMATlCAu  ANALYSIS, 

VELOCITY,  flight  paths,  t h A jel tok I e s , trohospmere,  wind, 
ATM05PHE:rIC  temperature,  TNT,  TEST  METHODS,  SUPERSONIC 
rtiNO  tunnels,  bomber  AIRcRAFT,  FiGhTeR  AIRCRAFT, 
airplane  models,  rockets,  launch  vehicles,  noise, 
supersonic  characteristics,  Sound  transmission  <u» 

Identifiers:  saturn  launch  vehicles  (u) 

because  there  awe  important  meteorological  EFFECTS 

ON  SHOCK  WAVE  PROPAGATION,  WEAThER  OFFICERS  SHOULD 

become  acquainted  with  some  of  the  terminology  ANu 
THE  physical  PRINCIPLES  OF  WEATHER  EFFECTS  UN  SONIC 
BOOM  PROPAGATION,  CALCULATION  OF  SHOCK  WAVE 
patterns  covering  Many  square  miles  is  an  exceedingly 
complex  operation  which  involves  several  pakametlrs 
other  Than  weather  data,  sonic  booms  caused  oy 
either  aircraft  or  missiles  are  influenced  by  sue, 
shape,  speed,  trajectory,  etc*  the  use  of 
equations  to  combine  the  effects  of  such  a large 
number  of  variable^*  oan  only  give  results  in  terms  of 
simplified  conoitiUns.  actual  measurements  made  in 
field  Tests  show  a rather  Bkoad  range  of  values 
surrounding  those  oekived  from  mathematical 
calculation,  in  this  report,  no  attempt  will  be 
made  to  present  the  mathematical  treatments  required 
BY  Those  who  calculate  expected  sonic  booms  with  the 
AID  OF  electronic  COMPUTERS.  CURRENT  KNOWLEDGE  OF 
the  effect  of  weather  parameters  ON  SONlL  BOOM  HAS 
BEEN  GAINED  PRIMARILY  FhOM  LIMITED  ATMOSPHERIC 
measurement  made  Nfc-AR  THE  TIME  AND  LOCATION  OF 
planned  sonic  boom  tests,  meteorologists  are  being 
ASKED  To  EXAMINE  aNO  HELP  EXPLAIN  TH£  RATHER  wlOE 
variability  in  the  observed  sonic  BOOM  PRESSURES 
BEING  MEASURED,  (AUTHOR)  «Ul 
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ODC  KEPORT  WlBUOUKApHV  StARCH  COnTROl  NO.  /ZUMU9 
AO-  601  68b 

FCOCRAL  aviation  A^LNCT  WASHINGTON  0 C 

SUPLRSOnIC  transport  OtVELOPrtLNT  PROGRAM,  (U> 

JJN  63  67P 

UNCLASSiFitU  REPORT 

supplementary  note: 

descriptors;  (*SUPERSONiC  AIRCRAFT,  AjR  T R A N SPOR 1 a T I ON  ) , 
< *CORHERC I AL  PLANES*  AIR  TRANSPORTATION  PKOOOCTION)* 
OESIRN,  ECONOMICS,  COSTS,  COMMERCE,  SPEED,  SONIC  BOOM, 
ALUMINUM,  STEEL,  TITANIUM,  MONEY,  MANAGEMENT 
engineering,  personnel.  AIRFRAMES,  JtT  ENGTiES,  PaY 
LOAD 

THIS  REPORT  OESCRiaES  THE  PROGRAM  FOR  THE 

development  of  a commercial  SUPERSONIC  transport 
aircraft  as  approved  by  THE  PRESIDENT.  TOPICS 
include  supersonic  transport  and  THE  NATIONAL 
INTEREST,  FOREIGN  COMPETITION,  MARKET  POTENTIAL  FOR 
THE  SUPERSONIC  TRANSPORT,  DESIGN  CONSIDERATIONS  FOR  A 
united  STATtS  supersonic  TRANSPORT,  FACTORS 

influencing  Design  speed,  sonic  boom,  suptRSONic 

TRANSPORT  OPERATING  ECONOMICS,  DEVELOPMENT  PROGRAM, 
production  program,  escalation  of  DEVELOPMENT  ANw 
production  COSTS,  other  . TECHNICAL  CONS  I Deft  A 1 I ONS , 
management  organization.  (U> 
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OOC  KEPORT  blBLlOtiRApHY  btARcH  COnTRUL  NO.  /^(JMOV 
AO-  602  173 

federal  aviation  AOENCY  WASHINGTON  0 C 

SOME  considerations  of  sonic  boom. 

DESCRIPTIVE  note:  SUMMAhy  REPT*. 

may  61  2?p  POWERiJ.  KENNeTH  > 

unclassified  report 


to) 


Supplementary  note: 


descriptors:  «*stnic  boom, 

lift,  volume,  shocl  waves, 
aircraft,  pressure,  atmospheric 

FLUID  OYNAMICS,  PUBLIC  RELATIONS, 

identifiers:  overpressure 


THEOKYI,  JeT  plane  noise, 
PRESSURE.  SUPERSONIC 

TEhPERATUhl.  equations, 
FLIGHT  testing  <U> 

( u) 


contents:  pasic  phenomena  Discussion, 

theoretical  considerations,  lifting  effects,  flight 

TEST--COMPAR ISON  hITH  THEORY,  GENERAL  CONSIDERATIONS 
OF  NOISE,  SONIC  BOOM--POINT  SOURCE  EXPLOSIONS, 
prediction  of  effects  of  sonic  oOOM  0VE*^PR£SSUR£S  , 
shock  wave  noise  problems  of  future  supersonic 

TRANSPOhT  aircraft,  AVAILABwE  REFERENCES  ON  SONIC 
BOOM, 
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DDC  report  BlBLlCiORApHY  SEARCH  COnTR^L  NO,  /ZUMOV 
AO*»  60Z  17B 

FEDERAL  AVIATION  ACiENCY  wASHIN(»TON  D C 

SONIC  aOOM  EFFECTS  ON  LIGHT  aIRCRaFT  HELICOPTERS  ANO 

oroUnd  structures. 

DESCRIPTIVE  note:  REPT,  FOR  3 FEB-iO  AP'i  6R. 

JUN  AM  MMP  power, JOSEPH  KENNeTH  5 

unclassified  report 

Supplementary  mote:  for  presentation  to  the  American 

society  for  testing  and  materials,  CHICAGO,  111., 

JUNE  26,  19AM. 

Descriptors;  «*sonic  boom,  damage),  meteorological 
Phenomena,  souno,  shock  waves,  pressure,  helIcopTaRs, 

aircraft,  tests,  HOUSlNGlOWELLlNGS)  JO 

lOENTlFlERS;  overpressure 

SONIC  BOOM  EFFECTS  ON  LIGHT  AIRCRAFT  hELICOPTeRS  AND 
GROUND  STRUCTURES, 
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ODC  REPORT  BlBuiOCiHApHY  SEARCH  COnTROL  NO.  /ZOMOV 
Ao-  A02  176 

federal  AVIATION  AQENCY  WASHINGTON  0 C 

SONIC  aOOM  AND  COMNONITY  RELATlONSi  (U> 

APR  6R  HOP  POWER.J.  K.  SbATES  iGEOKGE  S 

Unclassified  report 

supplementary  note;  presented  at  the  national  aero- 
nautical meeting.  WASHINGTON.  D*  C*  APRIL  6-ll» 

1963.  SOCIETY  OF  AUTOMOTIVE  ENGINEERS,  INC.,  PAPER 
NO*  683S 

descriptors:  (*S0N|C  boom,  damage),  supersonic  flight, 

HUMANS,  SUPERSONIC  AIRCRAFT,  LIFT,  VOLUME,  SHOCK  WAVES, 

meteorological  phenomena,  pressure,  design,  sound, 
commercial  planes,  public  opinion  iu> 

SOME  preliminary  ACCOMPLISHMENTS  OF  SONiC  BOOM 
research  in  predicting  strength  and  LOCATION  OF  SONIC 
BOOM  SHOCK  WAVES,  DETERMINING  THE  EFFECTS  ON  LIGHT 

aircraft,  and  evaluating  community  tolerance  TO 

VARIOUS  LEVELS  OF  SONIC  BOOM  INTENSITY  ARE  REVIEWED. 

A brief  summary  OF  THE  IMPLICATIONS  OF  SONIC  BOOM 
WITH  regard  TO  SUPERSONIC  TRANSPORT  DESIGN  IS 

included*  iu> 
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ODC  HtPOKT  BIBL10(»HApMY  StARCH  COnTROl  NO.  /ZJMQV 
AO-  610  ^<63 

BOEING  CO  RENTON  WASH  AIRPLANE  OIV 

METLOROlOO  1 CAL  ASPt-CTS  OF  THt  BONIC  BOOM.  (ij) 

descriptive  note;  final  rept., 

SEP  6R  IR3P  KANE.LOWARO  J.  IPalMeR, 

THOMAS  Y«  * 

CONTRACT^  FA  WAH71? 

PROO:  20A  003R 

monitor;  FAA  , HD6R  160 

unclassified  report 
supplementary  note: 

descriptors;  (•sonic  boom,  meteorological  phenomena), 
(•meteorological  phenomena,  sonic  BOOM),  (•level  FlIGHTi 
sonic  boom)»  atmospheres,  meteorological  phenomena, 
atmospheric  temperature,  pressure,  wind,  TURBULENlE, 
supersonic  flight,  Shock  *(av£s,  propagation,  Oklahoma, 
focusing  (U» 

identifiers;  b-sb  aircraft,  f-ioh  aircraft,  F-lUl 
aircraft  lu) 

this  report  is  a study  of  the  effect  of  changing 
meteoro  logical  conditions  On  The  sonic  boom  produced 

DURING  STEADY  LEVEL  FLIGHT.  THE  INFLUENCE  OF 

variations  in  atmospheric  Temperature,  pressure,  and 

WIND  ON  THIS  noise  aRE  INVESTIGATED.  SIMPLIFIED 
METHODS  are  established  FOR  ESTIMATING  THE  EFFECT  OF 

THESE  Variations*  combinations  of  meteorological 
conditions  which  can  produce  anomalous  propagation 
SUCH  AS  complete  cut-off,  focusing,  and  EXTREME 
lateral  spread  are  discussed,  the  effect  of  air 
Turbulence  near  the  ground  is  considered,  a number 
OF  comparisons  with  test  data  measured  at  0KLAH(3MA 
CITY  (lV6*n  are  presented,  and  recommendations 
FOR  additional  EXPERIMENTAL  AND  THEORETICAL  WORK  ARE 
outlined.  (AUTHOR)  (U) 
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DOC  RdPOHT  B lUL  I OCsRApHr  i>LAKCH  CONTROL  NO.  /ZUMOV 
AO>  61U  s;i2 

ANDREWS  ASSOCIATES  INC  OKLAHOMA  C i Hr  OKLA 

structural  Responsl  to  Sonic  bOoMSt  (u) 

OESCRIPTiVE  NOTE:  FInAL  REPT.,  VOL.  1. 

FEB  6S  i^OP 
CONTRACTS  FA6RAC6  5^6 
monitor:  FAA-SST  65-I-VOL-I 

UNCLASSIFiLO  REPORT 

supplementary  note:  prepared  in  cooperation  with 

»1UU6INS»  THOMPSON,  SALL  AND  ASSOCIATES,  iNC., 

OKLAHOMA  CITY,  OKLA* 

descriptors;  (•sonic  boom,  damaod, 

( *HOUSInG(DwELl1nCiS  1 , SONIC  BOOM),  BU1l01n(jS,  structural 
members,  stresses,  UECRAOATION,  fracture  (MECHANICS), 

SHOCK  WAVES,  STRAIN  (MECHANICS),  AIRCRAFT,  FINISHES  AND 
finishing,  URBAN  AREaS,  OKLAHOMA,  FLIGHT  PATHS, 

PRESSURE,  TESTS  (U> 

THE  REPORT  DOCUMENTS  A^O  REPORTS  ON  THE  ReSUlTS  OF 
The  structural  response  OF  SOME  RESIDENTIAL 

structures  in  The  Oklahoma  city  area  during  a .t?- 

WEEK  TESTING  PROGRAM  CONSISTING  OF  TW£NTY-S1X  WEEKS 
OF  eight  daily,  CONTROCLED  SONIC  80(jMS,  FOLLOWED  t)Y 
thirteen  WEEKS  OF  OBSERVATION  AND  INSPECTION  OF  THE 
structures  TO  determine  the  NATE  OF  NORMAL 

deterioration  as  compared  to  the  rate  of 
deterioration  found  during  The  .jg-week  sonic  boom 
PF.RIOO*  the  test  structures  CONSISTED  OF  A TOTAL 
OF  eleven  typical  Types  of  residential  structures, 
eight  Of  which  were  located  within  five  miles  Of  The 
regular  flight  path,  one  of  which  was  located  ten 
miles  from  The  flight  path,  and  the  remaining  Two 
located  about  TWENIY-FIVE  MIuES  from  the  flight  path 
at  norman,  Oklahoma  which  was  beyond  the  sonic 
BOOM  area,  conclusive  evidence  of  significant 
damage  to  the  test  structures  was  not  produced  by 
THIS  investigation*  HOWEVER,  A SIGNIFICANT 
increase  in  occurrence  Of  minor  Paint  cracking  over 
NAIL  heads  and  in  corners  of  the  wallboard  interiors 
OF  Two  OF  the  test  STRUCTURES  DURING  THE  SONIC  BOOM 
PERIOD  SUGGESTS  THAT  SONIC  BOOMS  ACCELERATED  THIS 
rather  minor  deterioration,  no  increase  OCCURRED  IN 
THE  rate  AT  which  PAINT  FINISH  ON  LATH  AND  PLASTER 
WALL  INTERIORS  CRACKED  DURING  THE  SONIC  BOOM  PERIOD* 

(u) 
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UOC  KEPORT  B lau  I OtiRApHY  StARCH  COnTRUl  NO*  /iOHUV 
Al)-  61U  923 

ANO«£WS  ASSOCIATES  INC  OKLAHOMA  CITY  OKLA 

structural  response  To  sonic  booms*  IU> 

DESCRIPTIVE  NOTE!  PlNAL  REPT.,  VOL.  2,  APP. 

FtB  65  181P 

contract:  FA6HAC6  526 

monitor:  faa-sst  65-1-VOL-2 

unclassified  REPORT 

Supplementary  note;  prepared  in  cooperation  rith 
HUoGlNSi  THOMPSON,  BALL  ANO  ASSOCIATES!  iNC.i 
OKLAHOMA  CITY,  OKLA* 

descriptors:  (-sonic  boom,  damage), 

( -HOUS 1 NG I DRELL I NGS ) » SOnIC  BOOM),  BUILDIrGS,  STRUCTURAL 
MEMBERS,  STRESSES,  DEGRADATION,  FRACTURE  (MELHANICSi, 
SHOCK  WAVES,  STRAIN  (MECHANICS),  SUPERSONIC  AlHCRAFt, 

experimental  data,  mechanical  drawings,  urban  areas, 

OKLAHOMA,  flight  PATHS,  PRESSURE  (U> 

THE  VOLUME  CONSISTS  OF  APPENDICES  TO  AD-610  822. 

ID) 


TSJiy 


ONCLASSI F iKd 

UDC  KEPORT  B IBL  lOCiHApHY  SEARCH  COnTROU  NO.  /iUMUY 
AO-  613  *20 

national  opinion  reseahch  center  new  YOHn 

community  reactions  70  SONIC  BOOMS  IN  THE  OKLAHOMA 
CITY  AREA.  <U) 

descriptive  notes  final  HEPT.  for  APK  63-FEB  6S, 

FEB  65  6IP  BORSKYfPAUL  N.  * 

rept.  no.  IOI 
CONTRACTS  AF33  657  U1m“ 

PHOJS  7231 
task:  723103 

monitor;  AMHL  , TR-65-37 

UNCLASSlFitO  REPORT 
Supplementary  note; 

descriptors;  (tsoNic  boomi  Oklahoma! . i*keaction 

IPSYCH01.06Y  ) I SONIC  BOOM),  UaIR  TRANSPORTATION. 
OKLAHOMA!.  SUPERSONIC  AIRCRAFT*  TRANSPORT  AIRCRAFT, 
PUBLIC  OPINION,  ACOUSTICS  (U) 

THE  OKLAHOMA  ClTY,  OKLAHOMA.  AREA  NAS 
repeatedly  LAPOSEO  to  sonic  aCOHS  GENERATED  BY  A 

simulated  schedule  of  Supersonic  transpOmt 

OVERFLIGHTS  DURING  A PERIOD  OF  6 MONTHS  FROM 
FEBRUARY  TO  DULY  lV6R.  THE  SCHEDULE  PROVIDED 
FOR  EIGHT  SONIC  BOOMS  PER  OAY  PROGRAMED  AT  AN 
INTENSITY  OF  1.5  POUNDS  PE«  SQUARE  FOOT  (P5F> 

DURING  THE  FIRST  PORTION  OF  THE  STUDY  AND  2»0  P5F 
during  the  latter  stages*  almost  3000  local 
residents  were  personally  interviewed  three  times 

DURING  THE  6-MONTM  PERIOD  TO  DETERMINE  The  NATURE  AND 

extent  of  their  reactions  TO  the  sonic  booms.  AMONu 
The  findings  it  was  shown  that  substantial  NUMbtRS  of 
residents  reported  interruptions  of  ordinary  living 
activities,  and  some  annoyance  with  these 
interruptions,  HOWLVER,  the  overwhelming  majority 
felt  they  could  learn  to  live  with  the  numbers  and 

KINDS  OF  booms  EXPERIENCED  DURING  THE  6-MONTH  STUDY. 

(Author)  iuI 
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DOC  REPORT  blBLIOORApHY  SEARCH  COnTROl  NO.  /ZUMOV 
AO-  618  770 

AEROSPACE  medical  RESEARCH  LaBS  NR  I UHT“Pa T TEKSON  AFB 
OHIO 

HUMAN  RESPONSES  TO  SONIC  BOOM#  (U) 

MAY  65  UP  NIXON, CHARLES  i 

REPT.  nO»  AMRL-TR»6S"9 
PROJ:  7231 

TASC  723103 


UNCLASSIFIED  REPORT 

supplementary  note;  pub*  in  aerospace  MEDICINE  W36  N5 
P399-RQ5  MAY  1965  KOPIES  NOT  AVAILABuE  TO  DDC  OR 

clearinghouse  customers). 

descriptors;  <*S0NIC  boom,  REACTIONSPsTCHOLOBY  ) ) , JET 
PLANE  NOISE,  SHOCK  WAVES,  SUPERSONIC  CHARACTERISTICS, 
TOLERANCESIPHYSIOLOGY  ) , THREShOLDSIPHYSIOlOQY  ) , humans, 
behavior,  ATT ITUOESIPSYCHOLOLY ) lU) 

aircraft  in  supersonic  flight  generate  Pressure 
WAVES  that  are  perceived  along  the  ground  as  sonic 
booms,  the  impact  of  the  sonic  boom  phenomenon 

UPON  humans  has  generated  A GREAT  DEAL  OF  CONCERN  AND 
conjecture  regarding  individual  Responses  and 

PERCEPTIONS!  GROUP  RESPONSES,  AND  PHYSIOLOGICAL 
RESPONSES,  DATA  ACCUMULATED  DURING  THE  PAST 
SEVERAL  YEARS  BY  SPECIFIC  GOVERNMENTAL  AND  AVIATION 

agencies  have  provided  sohe  insight  into  the  manner 

IH  WHICH  individuals  AND  COMMUNITIES  HAVE  RESPONDED 

TO  The  sonic  doom,  the  report  summarues  These 

DATA  IN  TERMS  OF  THE  NATURE  OF  HUMAN  RESPONSES  AND 
THE  manner  IN  which  THEY  OCCUR,  FACTORS  INFLUENCING 

acceptance  of  The  boom,  the.  possibility  of 
physiological  INJURY,  PSYCHOLOGICAL  EFFECTS,  AND  SOME 
REPORTS  OF  alleged  MINOR  DAMAGE  TO  PROPERTY  AND  ThEIR 
relation  to  human  REACTIONS,  (AUTHOR)  (U> 
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DOC  REPORT  BlBLlOljRApHY  StARCH  COnTHOu  NO.  /iOMUV 
AO-  619  720 

regional  environmental  health  Lab  (aflc)  <ellt  afb  Tex 

EFFECT  OF  SONIC  BOOMS  ON  THE  HATCHAB|L1TY  OF  CHICKEN 
EGGS.  lU) 

FEB  6S  4QP  HE  I NEmANn. jack  H<  ILEBROCu. 

ERIC  F*  »JR.; 

PROJ:  62-2 

monitor;  FAA-SST  6S-12 

unclassified  report 

supplementary  note:  limiteo  number  of  copies  containing 

COLOR  other  than  BLACK  AND  WHITE  ARE  AVAILABLE  UNTIL  STOCK 
IS  exhausted.  REPHOOUCTlONS  WILL  BE  MADE  IN  BLACK  AND 
WHITE  only. 

descriptors:  (*S0NIC  BoOMi  damage).  (*EGGS.  sonic  BOOH), 

CHICKENS,  EXPOSURE(PHYSIOLOGY)  , EMBRYOS. 

STRESSIPHYSIOLOGY ) , SUPERSONIC  AIRCRAFT,  VETERINARY 

medicine  (U) 

STRAIN-CROSS  WHITE  LEGHORN  HATCHING  E<*<*^  WERE 
incubated  in  an  area  subjected  to  3U  OR  MORE  SONIC 
BOOMS  PER  DAY  THROUGHOUT  THE  21  DAYS  REQUIRED  TO 
HATCH  CHICKEN  EGGS*  THE  OVERPRESSURES  OF  THESE 
SONIC  BOOMS,  cheated  BY  USAF  SUPERSONIC  F-lO<I 
aircraft,  were  equal  to  or  MUCH  GREATER  THAN  THOSE 

normally  produced  by  operational  military  aircraft  or 

THE  PROPOSED  CIVILIAN  SUPERSONIC  TRANSPORT  <SST>. 

THE  HATcHABIlITY  qF  THE  EGGS  EXPOSED  TO  THE  SONIC 
BOOMS  WAS  NOT  LOWER  THAN  THAT  OF  UNEXPOSED  EGGS  OR  TO 
PREVIOUS  hatches  OF  THIS  STRAIN  IN  A COMMERCIAL 
hatchery*  (AUTHOR)  (U> 
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unclassified  report 

supplementary  note:  presenteo  to  The  graduate  council 

OF  THE  university  OE  TENNESSEE* 

descriptors:  (•jet  plane  noise,  law).  (*LaW,  jet  plane 

NOISE),  SONIC  boom,  airports.  MILITARY  FACILITIES, 

UNITED  STATES  GOVERNMENT,  AIRCRAFT  NOISE.  LOW  ALTITUDE, 

fligi-!t,  military  law  (Ul 

THE  study  DISCUSSES  ThE  NATURE  oF  TH£  AIRCRAFT 
NOISE  PROBLEM,  ANALYZES  COURT  CASES  INVOLVING  JET 
NOISE  AROUND  AIRPORTS  AND  MILITARY  BASES,  AND 
IDENTIFIES  The  FACTORS  SIGNIFICANT  IN  DETERMINING 
whether  NOISE  CONSTITUTES  A COMPENSaSLE  DAMAGE,  IN 
THE  I9M6  'UNITED  STATES  V.  CAUSBY'  CASE*  THE 

U.  s.  WAS  held  liable  For  the  noise  of  army 

PLANES  THAT  INTERFERED  SERIOUSLY  WITH  THE  OPERATION 
OF  CAUSBY'S  chicken  FARM.  IN  THE  1962  ’GRIGGS 

V*  Allegheny  county*  case,  the  supreme  court 
held  TrtE  municipality  OPERATING  THE  GREATER 
PITTSBURG  AIRPORT  LIABLE  FOR  AIRCRAFT  NOISE. 

SAYING  THE  COUNTY  SHOULD  HAVE  CONDEMNED  ENOUGH 
property  to  prevent  AIRCRAFT  OPERATIONS  FROM 
interfering  with  adjacent  LANDOWNERS*  THE 
CONTENTION  IS  MADE  THAT  (I)  HIGHER  COURTS  SHOULD 
INSIST  ON  MORE  CONSISTENT  INTERPRETATION  OF  THE 
criteria  used  to  determine  when  an  EASEMENT  HAS  BEEN 
TAKEN,  altitude  ALONE  BEING  A LESS  IMPORTANT  FACTOR 
THAN  others,  (2)  INTENSITY  AND  FREQUENCY  OF  NOISE 
AND  THE  USE  MADE  OF  THE  PROPERTY  IS  MORE  IMPORTANT 
THAN  A LINE  MARKING  THE  PROPERTY  BOUNDARY,  U) 

RIGID  REQUIREMENTS  SHOULD  BE  SET  TO  INSURE  ADE(JUATE 
SPACE  FOR  NEW  AIRPORTS.  ( SOLVING  THE  NOISE 
problem  at  existing  airports  should  be  a COOPERATIVE 

effort,  and  <b)  detekmination  of  compensable 
noise  damage  should  6E  made  by  courts  WITH 
consideration  more  for  degree  of  disturbance  than  for 
PROPERTY  boundaries*  (U) 
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DESCRIPTORS*  IaSONIC  800M»  COMMERCIAL  PLANES)# 
(♦SUPERSONIC  aircraft#  TRANSPORT  AIRCRAFT)#  (*TRANSPORTi 

SUPERSONIC  aircraft)#  (acommercial  planes, 
aircraft  noise,  TOLERANCESiPHYSIOLOGY) ♦ 
HEACTION(PSYCHOLQGT) » public  opinion, 
damage#  scientific  research#  OKLAHOMA, 

ACOUSTICS*  aeronautics 


structures, 

new  MEXICO, 


(U) 


THIS  PAPER  presents  A SHORT  HISTORY  OF  SONIC  BOOM 
RESEARCH  AND  RELATED  OPERATIONAL  CONSIDERATIONS  IN 
THE  development  OF  A COMMERCIAL  SUPERSONIC  TRANSPORT 

(sst).  the  most  intensive  public  reaction  research 
program  to  date  was  conducted  at  OKLAHOMA  C*TY# 
OKLAHOMA.  AN  INTENSIVE  RESEARCH 

determine  structural  reaction  to  SONIC  BOOMS  WAS 

CONOUCTEO  at  the  white  sands  missile  range* 

THESE  TWO  PROGRAMS  aRE  DISCUSSED  AND  A BRIEF 
summart  of  the  findings  of  the  programs  IS  presented. 

THE  PAPER  concludes  THAT  ALTHOUGH  MUCH  HAS  SEEN 
learned  ABOUT  the  SONIC  BOOM  PHENOMENA  THROUGH  PAST 
flight  and  research  ACTIVITIES#  ADDITIONAL  RESEARCH 
and  theoretical  studies  are  warranted.  (AUTHOR)  (U) 
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COMMUNITY  reactions  TO  SONIC  BOOMS  IN  THE  OKLAHOMA 

CITY  area,  volume  li.  DATA  0,M  COMMUNITY  REACTIONS 

AND  interpretations.  <U) 
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supplementary  note; 

descriptors:  (•sonic  boom,  public  OPINION), 

ATT  ITU0ES(PSYCH0L00T ) , POPULATION,  URBAN  AREAS,  DAMAGE, 
STRUCTURES,  REACT  I ON ( PSYCHOLOGY ) , NOiSEi  SUPERSONIC 
aircraft,  COMMERCIAL  PLAnES.  OKLAHOMA,  TABlES(DATA)  (U» 

DURING  A PERIOD  OF  SIX  MONTHS  FROM  rEBRUAHY  TO 

JULY  196H,  The  OKLAHOMA  CITY,  OKLAHOMAi  AREA 

WAS  REPEATEDLY  EXPOSED  TO  SONIC  BOOMS  GENERATED  TO 

simulate  overpressure  levels  that  are  expected  For 

SUPERSONIC  transport  OVERFLIGHTS.  THE  SCHEDULE 
provided  for  eight  SONIC  booms  per  DAY.  DURING  THE 
SiX-MONTH  PERIOD,  ALMOST  3»CiQ0  LOcAl  RESIDENTS  WERE 
INTERVIEWED  ThREE  TimeS  TO  DETERMINE  THE  NATURE  AND 
EXTENT  OF  THEIR  REACTIONS  TO  THE  SONIC  BOOMS.  THIS 
REPORT  contains  A DETAILED  DESCRIPTION  OF  THE  OVERALL 
STUDY  DESIGN  INCLUDING  THE  SELECTION  OF  MOUSEHOLOSt 
SELECTION  OF  RESPONDENTS,  TRAINING  AND  SELECTION  OF 
interviewers  and  samples  of  uUESTlONNAlRtS  USED 
DURING  THE  INTERVIEWS.  AMONG  THt  FINDINGS  IT  WAS 
determined  that  ordinary  LIVING  ACTIVITIES  WtR£  OFTeN 
INTERRUPTED  BY  SONlC  BOOMS,  BUT  THAT  A MAJORITY  OF 
THE  RESIDENTS  FELT  THEY  COULD  LEARN  70  LIVE  WITH  THE 
INTERRUPTIONS,  A SUBSTANTIAL  NUMBER  OF  RESIDENTS 
FELT  they  had  sustained  DAMAGES  FROM  THE  BOOMS, 

ALTHOUGH  DETAILED  ENGINEERING  OBSERVATIONS  OF 
STRUCTURES  In  THE  AREA  DID  NOT  CONFIRM  MOST  OF  THESE 
REPORTS.  AS  THE  INTtNSITV  OF  THE  BOOMS  INCREASED, 
ACCEPTANCE  OF  THE  BOOMS  BY  RESIDENTS  WAS  REDUCED. 
residents  who  felt  THAT  THE  DEVELOPMENT  OF  A 
COMMERCIAL  SUPERSONIC  AIRPLANE  WAS  IMPORTANT  WERE 
MORE  LIKELY  TO  ACCEPT  THE  EXPOSURES  TO  ThE  SONIC 
booms*  (AUTHOR)  (Ul 
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reaction (PSYCHOLOGY ) , NOISE,  SOUND,  PRESSURE,  SUPERSONIC 
aircraft,  OKLAHOMA  (U> 

THE  APPENDIX  CONTAINS  SAMPLES  OF  QUESTIONNAIRES 
USED  DURING  the  INTERvUWS  THAT  TOOK  PLACE  FROM 
rEQR'JARY  TO  JULY  IN  THE  OKLAHOMA  CITY. 

OKLAHOMA,  AREA.  THAT  AREA  WAS  RE»’EAT£DLY  EXPOSED 
TO  SONIC  BOOMS  GENERATED  TO  SIMULATE  OVERPRESSURE 
levels  THAT  ARE  EXPECTED  FOR  SUPERSONIC  TRANSPORT 
overflights,  the  SCHEDULE  P«OVIuED  FOR  EIGHT  SONIC 
BOOMS  Per  day,  during  the  6-month  period,  almost 
3,000  LOCAL  residents  WERE  INTERVIEWED  ThREE  TIMES  TO 
determine  the  nature  aNd  extent  OF  Their  reactions  to 

THE  SONIC  BOOhS.  (AUTHOR)  (U) 
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THE  REPORT  REVIEWS  THE  HISTORY  OF  OBSERVATIONS  ON 

HUMAN  Reactions  to  the  sonic  boom  from  the  time  when 

THE  800m  was  a DEMONSTRATION  CURIOSITY  To  THE  PRESENT 
DAY  WHERE  REACTION  OF  THE  POPULATION  TO  THE  SONiC 
BOOM  IS  A SCIENTIFIC  PROBLEM  OF  TECHNICAL,  ECONOMIC, 
SOCIAL*  AND  POLITICAL  CONSE(JUENCES  AT  THE  NATIONAL 
AND  international  LEVEL.  THE  FUlO  PROSRAMS 
conducted  by  the  uSaF  and  NASA  OVER  THE  LAST  l5 
YEARS  and  over  The  last  s years  by  the  faa  here  all 
OF  limited  Scope  with  respect  to  explorini*  direct  and 

INDICRECT  physiological  ANO  PSYCHGL06ICAL  HOMAN 
reactions  to  sonic  boons  OF  different  intensity  and 
exposure  frequency,  although  the  data  accumulated 
MIGHT  B£  adequate  TO  DECIDE  ON  PRELIMINARY  STDPGAP 
exposure  criteria,  it  lb  OBVIOUS  THAT  A BROADER 
approach  to  the  problem  is  required*  laboratory 

WORK  JN  SUPPORT  OF  THESe  QUESTIONS  HAS  HARDLY  Bfc£N 
started.  NEITHER  CONVENTIONAL  ACOUSTIC  AND 
vibration  generators  for  boom-type  stimulation  nor 
SPECIaU  equipment  for  high-fidelity  SONIc-BOOM 
simulation  have  been  fully  utilized.  SOMt  OF  the 
OPEN  questions  and  POSSIBLE  APPROACHES  ARE  DISCUSSED 
AS  Part  of  a broad*  long-range  research  program 
REQUIRED  to  COMe  UP  WITh  SCIENTIFIC  DATA  AS  BASES  FOR 
operational  SONlC-aOOH  EXPOSURE  CRITERIA, 

(AUTHOR)  lU) 
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armano  t 

REPT»  NO.  D6-8614 

unclassified  report 

supplementary  note:  conference  on  applie;d  meteorology 

of  the  American  meteorological  societyi  atmospheric 
problems  of  aerospace  vehicles  I5THI»  march  ^-6i 

IV64,  ATLANTIC  CITY.  NEW  JERSEY* 

DESCRIPTORS!  (*SUPERS0n1C  AIRCRAFT,  ueSIGN),  (•TRANSPORT 
aircraft,  DESIGN),  (•SONIC  BOOH.  CONTROL^, 

CONFIGURATION,  PERFORMANCE ( ENG  I NEER I NG  ) » PRESSURE,  LIFT, 
ATMOSPHERES,  FLIGHT  PATHS  (U> 

THE  PAPER  DISCUSSES  THE  EFFECT  OF  SONIC  BOOM 
overpressure  limits  on  THE  DESIGN  AND  PERFORMANCE  OF 
A SUPERSONIC  transport.  POSSIBLE  METHODS  OF 

reducing  the  sonic  boom  by  configuration  tailoring 

AND  THE  EFFECT  OF  THIS  ON  PERFORMANCE  ARE  DESCRIBED. 

THE  SONIC  BOOM  OVERPRESSURE  PRODUCED  UY  AN  AIRPLANE 

IS  Influenced  by  contributions  of  the  volume  and  lift 
OF  the  configuration,  the  structure  of  The 
atmosphere,  and  the  flight  Path  of  the  airplane, 
establishment  OF  maximum  overpressure  levels  may 
impose  serious  design  and  operation  restrictions  on 
the  airplane,  resulting  in  a compromised 

CONFIGURATION  WHICH  DOES  NOT  OPERATE  EFFICIENTLY. 

IT  IS  POSSIBLE  TO  CONTROL  TH£  ShOcK  WAVE  STRENGTH 
BY  CAREFUL  DESIGN  OF  THE  CONF i oUR A T I ON  So  AS  TO 
EMPLOY  favorable  INTERACTIONS  oETrELN  THE  LIFT  AND 
volume  contributions.  HOWEVER,  CARE  MUST  BE  TaKEn 
NOT  TO  compromise  OTHeH  DESIGN  FEATURES  OF  TME 
airplane,  such  AS  ITS  DRAG,  IN  ORDER  TO  OBTAIN  LOWER 
SONIC  BOOM  OVERPRESSURES,  (AUTHOR)  lU) 


31 

unclassif  ied 


/Z0M09 


unclassified 


OOC  REPORT  BjBHOOHApHY  SeA«cH  COnTROl  NO.  /^OMU9 

AO-  6H6  676  1/3  20/1  1/2 

deputy  chief  of  staff  research  and  OEVELQPMENT  UIH  FORCE! 
WASHINGTON  0 C 

THE  SONIC  600m  PROBLEM*  (Ul 

DESCRIPTIVE  note;  DEVELOPMENT  PLANNING  MEMO* 
mar  63  32P 

UNCLASSIFIED  REPORT 
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IwSUPERSONIC  aircraft,  DESIGN),  (*TRaNSPORT  AIRCRAFT, 
design),  (*CIVIL  aviation,  SONIC  BOOM),  FtIGHT  TESTING, 
LIFT,  PUBLIC  OPINION,  PROPAGATION,  SUPERSONIC  FLIGHT  (U> 

THE  memo  SUMMaRUES  THE  CURRENT  STATE  OF  KNOWLEDGE 
relating  TO  SONIC  BOOM  GENERATION,  PROPAGATION,  AND 
EFFECTS,  AND  ATTEMPTS  TO  JUDGE  THE  SEVERITY  OF  THE 

problem  that  will  Arise  with  the  beginning  of 

COMHEftCIAL  SUPERSONIC  FLIGHTS*  IT  IS  BASED  ON  BOTH 
RECENTLY  PUBLISHED  INFORMATION  AND  CONVERSATIONS  WITH 
specialists  throughout  the  COUNTRY  WHO  ARE  WORKING  IN 
THE  SONIC  boom  FIELD.  THE  LATTER  INCLUDE 
REPRESENTATIVES  OF  PRIVATE  INDUSTRY  aS  RElL  AS  OF 
GOVERNMENT  AGENCIES.  (AUTHOR)  (j) 
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may  1966.  prepared  in  COOPERATION  WITH  CHICAGO 
UNIV.,  ILL.  national  OPINION  RESEARCH  CEnTER* 
Supplementary  note;  research  supported  ih  part  by  nasa 
contract  NASI-1397* 

descriptors;  <*Son1C  boom,  medical  research).  (*PUBLIC 
OPINION.  SONIC  BOOM).  HUMANS,  NOISE,  SUPERSONIC  FuIOHT, 
SUPERSONIC  aircraft.  ACOUSTICS.  OAmALE.  SOUND 
TRANSMISSION  <U> 

THE  VICINITY  OF  ST*  LOUIS,  MISSOURI,  WAS 

EXPOSED  TO  approximately  150  SONIC  BOOMS  DURING  A 10- 

month  Period  from  ouly  1961  to  april  i962. 

GROUND  overpressures,  RANGING  Up  TO  ABOUT  3 LB/SO 
FT,  WERE  carefully  MEASURED  FOR  A StrtlES  OF  17  OF  THE 

supersonic  Flights,  data  obtained  from  over  23ou 
DIRECT  interviews.  ANALYSES  OF  COMPLAINTS,  AND 
ENGINEERING  EVALUATIONS  OF  ALLEGED  DAMAGE  WERE 
RELATED  TO  INFORMATION  ON  AIRCRAFT  OPERATIONS  AND 

'■  sonic-boom  overpressure  measurements,  most 

RESIDENTS  interviewed  INDICATED  SOME  INTeRFEKENCE 
with  ROUTlNt  living  ACTIVITIES,  YET  LESS  THAN  lA 

filed  formal  complaints,  alleged  building  damage 
WAS  superficial  in  nature  and  CONSISTED  MOSTLY  OF 
CRACKS  IN  brittle  SURFACES.  THERE  WERE  NO  REPORTS 
OF  DIRECT  ADVERSE  PHYSIOLOGICAL  EFFECTS.  lU) 
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A STUDY  OF  the  FEASIBILITY  OF  USING  EXPLOSIVES  TO 
simulate  the  pressure  waveforms  generated  at  GROUND 
level  SY  supersonic  overflights  led  to  The 
realization  that  it  is  possible  to  simulate  waveforms 
OF  A WIDE  range  OF  SHAPES  AND  DURATIONS  USING 

extended  explosive  charges  having  a high  length/ 
qreaoth  ratio,  the  report  describes  preliminary 
P«fSULTS  obtained  FROM  USING  THESE  CHARGES  IN  SONIC 
aOOM  SIMULATION  STUDIES,  AND  INDICATES  A NUMBER  OF 
other  applications  in  which  such  TECHNIQUES  SHOW 

promise. 
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descriptors;  (•electromagnetic  radiation,  *ACOUSTlCSI, 

DOPPLER  RADAR,  METEOROLOGICAL  RADAR,  COHERENT  RADAR, 
SONIC  BOOM,  Radar  clutter,  signals,  shock  raves, 
feasibility  studies,  radar  reflections  tu> 

PRELIMINARY  EXPERIMENTS  HAVE  BEEN  MADE  iN  AN 
attempt  to  demonstrate  the  FEASIBILITY  OF  REFLECTING 
radar  from  An  acoustic  shock  wave,  tests  were 
conducted  using  UHr  RaDAR  (71*5  CM  WAVELENGTH) 

TO  VIEW  SONIC  BOOM  SHOCK  WAVES*  HOWEVER,  GROUND 
clutter  raised  THE  EFFECTIVE  NOISE  LEVEL  AND 

atmospheric  turbulence  may  Have  roughened  the  shock 
front  enough  to  decrease  the  returned  signal  level 
significantly;  as  a result,  no  indication  of  a return 
identifiable  with  the  sonic  boom  shock  front  was 
observed,  it  is  concluded  that  the  use  of 
ooppleR  techniques  to  eliminate  clutter  and  the  OSL 
OF  coherent  integration  to  increase  the  effective 
signal  level  are  necessary  for  the  success  of  this 

EMAC  PROBE  technique,  BRIEF  THEORETICAL  AND 
experimental  studies  qf  shock  wave  sources  were 
conducted,  proposals  are  presented  For  further 
DEFINITIVE  experiments*  (AUTHOR)  (U) 
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transmission,  great  BRITAIN 

the  report  proposes  the  use  of  A shock-tube 
facility  to  simulate  sonic  bangs  for  the  aTJOY  OF 
their  effects,  the  basic  philosophy  of  Such  a 
facility  is  PROPOUNOEO  from  theoretical 
considerations,  substantiated  by  SOHE 
ckpenimpntal  studies,  it  is  suggested  that  a 
orTAueroesiGN  ol  a facility  based  on  the  proposals 
should  nor  be  made*  this  will  require  the  solution 
OF  A number  of  technical  PROBLEMS,  WHICH  ARE  LISTE 

(AUTHOR) 
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DESCRIPTORS!  (•SONIC  BOOM,  METEOROLOGICAL  PHENOMENA)* 
(•SOUND  TRANSMISSION,  METEOROLOGICAL  PHENOMENA),  MACH 
NUMBER,  JET  STREAMS*  SHUCK  WAVES*  AIRCRAFT  NOISE*  wlNO, 
ATMOSPHERIC  TEMPERATURE*  ATMOSPHERE  MODELS  (U) 

AN  explanation  OF  THE  EFFECT  OF  METEqROLoG  I CAL 
CONDITIONS  ON  TmE  PATH  OF  THE  SONIC  BOOH  IS 
presented,  areas  covered  by  sonic  BOOMS  RESULTING 
PROM  AIRCRAFT  FLYING  AT  VARIOUS  MACH  NUMBERS  ANQ 
DIVE  angles  are  SHOwN,  TAKING  STANDARD  ATMOSPHERIC 
GRADIENTS  INTO  ACCOUNT*  CALCULATIONS  ARE  GIVEN  FUR 
THE  effect  of  the  JET  STREAM  AS  WELL  AS  ORDINARY 
WINDS  ON  THE  SONIC  dOQM.  (AUTHOR)  (Ul 
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descriptors:  <-»AVIATI0N  MEDICINE,  BIBLIOGRAPHIES), 

abstracts,  VERTIBOi  nystagmus,  hypoxia,  vision,  high 
altitude,  drugs,  hearing,  decompression,  vestibular 
apparatus,  blackoutiphysiology  ) , Human  factors 
engineering,  proprioception,  sonic  boom,  acceleration 
tolerance,  space  perception,  STRESSIPhYSIOLOGV I IU» 

AN  ANNOTATED  BIBLIOGRAPHY  OF  TRANSLATIONS  OF 

foreign-language  articles  is  PRESENTED.  THE  26 

LISTED  ENTRIES  ARE  CONCERNED  WITH  STUDIES  IN  AVIATION 
medicine,  VERTIGO  AND  NYSTAGMUS,  PHYSICAL  SCIENCE, 
HYPOXIA,  VISION,  altitude,  DRUGS.  BINAURAL  HEARING, 

TIME  shifts,  gravity  EFFECTS,  PERCEPTION, 

decompression,  and  sonic  booh*  procedures  for 

OBTAINING  COPIES  OF  THE  TRANSLATIONS  ARE  INCLUDED* 
(AUTHOR)  (U) 
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descriptors:  usonic  boom,  response), 

( *REACT  ION  ( PSYCHOLO(>Y  ) , SONIC  BOOM),  (•STRUCTURES,  SONIC 
BOOM),  animals,  humans,  SUPERSONIC  AIRCRAFT,  AIRCRAFT 

noise,  propagation,  damage,  acceptability,  tests, 
seismology  (u» 

ioentifiers;  supersonic  transports  lu) 

A SERIES  OF  tests  WAS  CONDUCTED  IN  WHICH  HUMAN 
subjects  (LOCATED  iNDoORS  AND  OUTDOORS)  » SPECIAL 
TEST  structures,  AN(;  ANIMALS  WERE  EXPOSED  TO  BOOMS 
FROM  F-IOM,  F-106,  B-58,  SR-71,  AND  XS-7D 
SUPERSONIC  AIRCRAFT,  AND  THE  NOISE  FROM  lCC-135  AND 
WC-I35B  SUBSONIC  AIRCRAFT,  PtiVSiCAL 
measurements  were  Made  of  the  sonic  boom  signatures, 

SUBSONIC  AIRCRAFT  NOISE,  ANO  THE  RESPONSE  OF 
STRUCTURES  TO  THE  BOOMS  AND  NOISE,  PSYCHOLOGICAL 
MEASUREMENTS  WERE  MADE  OF  THE  SUBJECTIVE 
acceptability  TO  several  hundred  subjects  OF  THE 
BOOMS  AND  SUBSONIC  AIRCRAFT  NOISE,  DETAILS  OF  THE 
TEST  PLAN  ANO  PROCEDURES,  AND  THE  RESULTS  OF  THE  OMA 
ANALYZED  TO  DATE  AR£  PRESENTED,  (AUTHOR)  (U) 
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(♦transport  aircraft,  ECONOMICS),  FEASIBILITY  STUDIES, 
decision  making,  design,  costs,  air  transportation, 

SONIC  BOOM,  specifications,  airchaft  industry,  cost 
effectiveness,  analysis  (UI 

Identifiers;  supersonic  transports  (u> 

contents;  authority  for  study;  statement  of 
THE  problem;  policy  issues;  pace,  competition, 

AND  risk-sharing;  aircraft  considered;  Summary  of 
results  and  policy  considerations;  study  approach; 
aircraft  descriptions;  estimating  markets  for  air 

TRANSPORT  AND  AIRCRAFT!  RANKING  OF  PROGRAM 

alternatives;  economic  significance  of  Sonic  boom; 

SST  program  financing;  balance  of  payments 

EFFECTS,  (u) 
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SST  AN  ECONOMIC  ANALYSIS.  PART  1.  EXECUTIVE 

SUMMARY,  preliminary  SUPPLEMENT  1,  <U) 

APR  65  9qp  CONNOR, John  T.  * 

unclassified  REPORT 

Supplementary  note;  see  also  aO”655  6q3. 

descriptors;  i *SI'PERS0NIC  aircraft,  ECONOMICS), 
^♦transport  aircraft,  economics),  feasibility  studies* 

SONIC  BOOM,  COST  EFFECTIVENESS,  MANAGEMENT  PLANNING  AND 
CONTROL*  ANALYSIS,  COSTS*  AIRCRAFT  INDUSTRY  IU» 

identifiers;  supersonic  transports  <U) 

contents;  PURPOSE  And  scope*  program 
alternatives;  prospectus  (continuation  of  the 
SST  program,  termination  OF  THE  SST  PROGRAM)* 
cost-benefit  analV5is(ProqRam  ranking*  Policy 
ISSUES*  sensitivity  analysis,  comparative  cash 
FLOGS). 
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SST  AN  ECONOMIC  ANALYSIS.  PART  III*  CONTRACTOR’S 
REPORTS*  C>  SONIC  8QQM*  <U> 

descriptive  NOTES  SPECIAL  REPT*» 

DEC  6R  ISOP  ASH£R*N0HMAN  j>  SO/jUBANi 

STANLEY  W*  t HAMBURGER • M I LL I AM  ( 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTES  SEE  ALSO  AO-655  6o7* 

OESCRIP rORSS  (*SUPERS0NIC  AIRCRAFT,  ECONOMICS), 
I*TRANSPORT  aircraft,  ECONOMICS),  SONIC  DOOM,  DAMAGE, 
COSTS,  analysis*  BOIluINGS,  mathematical  models,  COST 
effectiveness  (tj) 

identifiers;  supersonic  transports  (U) 

THE  purpose  OF  THE  STUDY  IS  TO  ESTIMATE  CLAIMS 
COSTS  resulting  from  the  SONIC  BOOM  OF  THE  SST,  AND 

TO  examine  Tradeoffs  between  these  costs  and  aircraft 

OPERATING  COSTS  FOR  VARIOUS  OPERATING  PROCEDURES 
designed  to  reduce  CLAIMS  COSTS*  CLAIMS  FOR  DAMAGE 
TO  ground  structures  comprise  by  FAK  THE  LARGEST 
CATEGORY  OF  CLAIMS*  BASED  ON  THE  OKLAHOMA  CITY 
DATA,  The  major  ITEM  OF  COST  WAS  ADMINISTRATIVE 

handling  of  thE  claims*  actual  payments  for 
alleged  damages  were  small*  the  OKLAHOMA  CITT 
CLAIMS  DATA  ARE  REPRESENTATIVE  OF  THE  SITUATION  THAT 
MAY  EXIST  IN  THE  US  AND  CANADA  DURING  THE  SST 
operations*  however,  they  are  ALMOST  CERTAINLY  NOT 
representative  OF  the  SITUATION  THAT  WILL  BE  FOUND  IN 
OTHER  AREAS  OF  THE  »*ORLd«  SST  OPERATIONS  SHOULD 
NOT  damage  The  basic  structure  of  reasonably  WELL- 
CONSTRUCTED  buildings*  it  IS  NOT  CLEAR  THAT  AN 
AIRLINE  (OR  the  FEDERAL  GOVERNMENT,  FOR  THAT 
MATTER)  WOULD  BE  LUBLE  FOR  SONIC  BOOM  DaMAGE 
RESULTING  FROM  THE  OPERATION  OF  A COMMERCIAL 
TRANSPORT,  Flown  in  accordance  with  flight  roles  and 
PROCEDURES  PRESCRIBED  BY  THE  FEDERAL  GOVERNMENT,  (U) 
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Descriptors;  <*supersonic  aircraft,  sqnic  boom), 
^•transport  aircraft,  sonic  BOOM),  (*S0NIC  BOOM, 
REVIEWS),  ECONOMICS,  FLIGHT  TESTING,  DESIGN,  STRUCTURES, 
STRESS ( PHYSIOLO&Y ) , S T RE SS ( PS YCHoLqGT ) <U) 

lOCNTIFlERS:  SUPERSONIC  TRANSPORTS  (U> 

an  attempt  was  made  To  OUTLINE  THE  HISTORICAL 

development  of  the  united  states  supersonic 
transport  development  program  AND  TO  PLACE  IN  PROPER 
PERSPECTIVE  the  NATIONAL  SIGNIFICANCE  OF  THE  SST 
PROGRAM,  THE  TECHNOLOGICAL  ASPECTS  AND  PROBLEMS  OF 
THE  SONIC  BOOM  WERE  REVIEWED.  THE  ACTUAL 
OVERFLIGHT  SONIC  BOOM  PROGRAMS  TO  DATE  W£RE  REVIEWED 
AND  CAPSULE  RESULTS  WgRE  DISCUSSED.  (AUTHOR)  (U) 
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response  of  structures  to  sonic  booms  produced  by  XB- 

70,  B-5a  AND  F-lOH  AIRCRAFT,  BASED  ON  SONIC  BOOM 
experiments  at  EDWARDS  AlR  FORCE  BASE*  (U> 
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descriptors:  I«S0N1C  boom,  LQADS(FORCeS ) ) , ( *STRUCTURES, 

DAMAGE) » {*SUPeRSONIC  AIRCRAFT,  SONIC  BOOH),  TESTS, 
BOMBER  aircraft,  FIGhTeK  AIRCRAFT,  BUILDINGS,  RESPONSE, 

deformation  (U) 

identifiers:  B-SB  aircraft,  B-70  aircraft,  F-lOH 

aircraft  (U) 

the  response  OF  TEST  STRUCTURES  AND  STRUCTURE 
elements  to  sonic  BOOMS  PRODUCED  BY  XB-70,  b-58 
AND  F-lOR  aircraft  WAS  STUDIED.  THESE  AIRCRAFT 
produced  SONIC  BOOMS  0^  DIFFERENT  SIGNATURE 
durations*  they  were  flown  AT  SEVERAL  FLIGHT  TRACK 
offsets,  altitudes  and  MACH  NUMBERS  SO  AS  TO 

generate  different  overpressure  levels  and  signature 
characteristics,  free  field  SIGNATURE  DATA  AND  THE 
effects  of  free  field  signature  parameters  On 
structural  RESPONSE  «£«£  ANALYSED.  STUDIES  WERE 
made  of  the  plate  Response  (lateral  deformation) 
and  racking  response  (In-PLAnE  DEFORMATION)  OF 
THE  TEST  structures.  DAMAGE  COMPLAINTS  RESULTING 
FROM  the  test  MISSIONS  WERE  INVESTIGATED  AND  THE 
RESULTS  ANALYSED.  ThE  IMPLICATIONS  OF  THE 
MAGNITUDES  OF  THE  RESPONSES  OF  THE  TEST  STRUCTURES 

and  the  investigation  of  the  damage  claims  resulting 

FROM  THE  TEST  MISSIONS  ON  POSSIBLE  DAMAGt  CAUSED  BY 
SUPERSONIC  flights  WERE  OISCUSSeo.  (AUTHOR)  (U> 


44 

unclassified 


/20M09 


UNCLASSlF ItO 


UDC  report  BlBLlOliRApHY  SEARCH  CONTROL  NO.  /Z0M09 

AO-  642  8V3  13/U  20/1 

oatacraft  INC  Gardena  calif 

theoretical  study  of  structural  response  to  near- 

FIELO  and  FAR-FIELD  SONIC  BOOMS.  (Ul 

DESCRIPTIVE  note:  FINAl  REPT*  1 JUL-30  SEP  66. 

OCT  66  2UIP  MlGGlNSiJOHN  H*  t JR*t 

KENNEDY (BRUCE  i 
REPT*  N0»  3^07-b 

Contract:  af  R9U38)-1777 

PROj;  AF-7908 


unclassified  report 


descriptors:  (•sonic  boom.  *structures ) . intensity, 

mechanical  waves,  fighter  aircraft,  bomber  aircraft, 
response,  theory,  LOAOSiFORCES)  , MODELS ( S i mULAT I ONS  ) (U) 
identifiers:  supersonic  transports  ' 5U) 

THE  study  investigates  THE  DIFFERENCE  BETWEEN  NEAR- 
FIELO  and  FAR-FIELD  SONlc  BOOM  INTENSITIES.  TO  00 
SO  IT  DEFINES  A NEW  INTENSITY  STANDARD,  EFFECTIVE 
STATIC  LOAD  WHICH  DEPENDS  ON  LOAD  WAVEFORM  AS  WELL  AS 
magnitude,  many  SONIC  BOOM  LOADING  WAVEFORMS  ARE 
COMPUTED  FOR  19  STRUCTURAL  ELEMENTS,  OF  VARIOUS 
TYPES,  PRODUCED  BY  TWO  SST  DESIGNS  AS  WELL  AS  F- 
109,  B-58  AND  Xa-70  AIRCRAFT.  iT  IS  CONCLUDED 
THAT  NEAR-FIELO  BOOMS  ARE  LESS  INTENSE  THAN  FAR-FIELD 
BOOMS,  THE  magnitude  OF  THE  DIFFERENCE  DEPENDING  ON 
TmE  character  of  THE  WAVEFORH.  THE  MORE  THE 
WAVEFORM  IS  distorted  FROM  A SYMMETRICAL  FAR-FIELO 
(N-WAVEI  waveshape,  THE  LOWER  THE  NfcAR-FlELD 
INTENSITY.  IT  Is  RECOMMENDED  THAT  FURTHER 
theoretical  STUDY  8E  MADE  IN  ORDER  TO  QUANTIFY 
RESULTS  AND  ISOLATE  THE  INFLUENCE  OF  SPECIFIC 
parameters  on  BOOM  INTENSITY.  (AUTHOR)  (U> 
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descriptors:  (•supersonic  aircraft,  *tRanspokt 

AIRCRAFT!,  (*SONIC  POOM,  COMMERCIAL  PLANES),  JET 
bombers.  STRATEGIC  WEAPONS,  SHOCK  .^AVES,  STRUCTURES. 
CONSTRUCTION  MATERIALS,  PHYSIOLOGY, 

REACT  I ON  I psychology  I , PSYCHOPHYSIOLOGY. 
responseibiology » , Acceptability  lu) 

identifiers;  b-?o  aircraft,  8-s»  aircraft,  •supersonic 
transports  (U) 

FOUR  major  problem  AREAS  ARE  DISCUSSED!  (1) 

generation  and  propagation  of  shock  waves  - the 
aeronautical  aspects  ok  the  problem;  U) 
effects  or  The  sqnIc  boom  on  structures  and 
structural  material;  (3)  physiological  effects 
OF  the  sonic  boom;  (M)  behavioral  response  to 

THE  SONIC  BOOM.  (AUTHOR)  (U> 
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BUILDINGS,  damage,  PHYSIOLOGY,  R£ A C T I ON ( PS Y CKQL OG Y ) , 
Sleep,  public  opinion,  acceptability,  preuictionS, 
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OF  knowledge;  physiological  EFFECTS--INDIRECT  OH 
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psychological  RESPONSE--PUBLIC  ACCEPTABILITY  OP  THE 
SONIC  boom  (Present  status  or  knowledge#  future 

TESTING),  PSYcHOACOUSTIC  EFF EC T S ( PS YCHOLOG I C AL 
ACCEPTABILITY),  FUTURE  RESEARCH,  lEGAL  AnD 

insurance  aspects,  public  response.  lui 
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1968  OF  THE  committee  ON  HEARING*  B 1 0 ACOuST  I CS » 

and  biomechanics.  <U) 

Descriptive  note!  historical  summary  i952-i968. 

DEC  68  bOP 
Contract!  N0NR-2300iub ) 

UNC..ASSIF  lEO  REPORT 


Descriptors:  i*hearing*  scientific  organizations)* 

BIOPHYSICS,  PS YCHOACOUST  I CS * AUDITORY  PERCEPTION*  NOISE, 
«EACTION)PSYCHOLOGY ) , audiometry,  sonar*  sonic  boom, 
airports*  jet  engine  noise*  guided  missiles*  rocket 
engines,  speech  (ul 
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ALROSPACE  medical  RfcSEARCH  LABS  WR I GHT-PA T TERSON  APB 
OHIO 

SONIC  Booms  resulting  prom  lxtrlmely  lor-altitude 
SUPERSONIC  flight:  measurements  and  observations  on 
HOUSES*  LIVESTOCK  AnO  PEOPLE.  lu) 

DESCRIPTIVE  note:  PINAl  rept., 

OCT  6 8 3 IP  N 1 XON,C.  W.  IhlELEiH.  K. 

;sommeR,h.  c.  ; guild, el  1 zabeth  i 
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PROj:  AF-7231 

Task;  7^3103 


unclassified  report 


descriptors:  ( aSUPERSOnIC  FLIGHT,  LOW  ALTITUDE),  <*SONIC 

BOOM,  RESPONSE).  ( aSTR  £ SS  ( PH  Y S 1 OLOC,  Y > , SONJC  BOOM), 
STRESSIPSYCMOLOGY) , REACT  1 ON ( PSYCHOLOG Y ) . JET  FIGHTERS, 
PRESSURF.,  STRUCTURES,  ANIMALS.  HUMANS, 

HOUSlNGIUWELLlNGS) , PS YCHOACOUST ! CS  , GLASS,  RUPTURE. 
RE3P0NSE(d10L0gY ) , SITE  SELECTION.  MILITARY  TRAINING  (u) 
IOENTIFIErs:  p-hc  aircraft,  f-n  aircraft, 

OVERPRESSURE  (Ul 

SONIC  BOOMS  generated  BY  F-HC  AIRCRAFT  FLYING 
low-level  terrain-following  profiles  during  JOINT 
TASK  FORCE  II  OPERATIONS  NEAR  TONOPam. 

NEVADA.  WERE  RECORDED  UNDER  AND  NEAR  THE  FLIGHT 
TRACKS,  and  RESFONStS  OF  STRUCTURES,  ANIMALS,  AND 

people  were  observed.  Recorded  overpressures  up  to 

IH**  P5F  WERE  ANALT.IED,  CORRELATED  WITH  AVAILABLE 
AIRCRAF'^  operations  data,  and  compared  with  Data  from 
DIFFEREi'.T  aircraft  FLYING  SIMILAR  PROFILES. 
observations  of  structures,  ANIMALS,  AND  PEOPLE 
WERE  CORRELATED  WJTM  THE  MEASURED  OVERPRESSURES. 

RESULTS  include  ACQUISITION  OF  NEAR-FIELD 
RECORDINGS  OF  OVERPRESSURES  GENERATED  BY  THE  F- 
MC,  THE  FINDING  THAT  SOME  WlNOOw  GLASS  FRAGMENTS 
WERE  propelled  A SHORT  DISTANCE  RaTHLR  ThaN  FALLING 

directly  below  the  window,  an  instance  In  which  The 
measured  overpressure  of  a sonic  boom  I MILE  ‘jO  ThE 

SIDE  OF  the  track  FaR  EXCEEDED  THE  PREDICTED  VALUE, 

THE  finding  that  LIVESTOCK  (UNDETERMINED  PRIOR 
EXPOSURE  TO  ACOUSTIC  STIMULI  IN  THIS  SITUATION)  DID 
NOT  RESPOND  AOVERSFlY  TO  THE  SONIC  BOOMS, 


(U) 
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BOEING  SCIENTIFIC  RESEARCH  LABS  SEATTLE  WASH  FLIGHT 

sciences  lab 

AN  analysis  of  THE  POSSIBILITY  OF  REDUCTION  Of  SONIC 
BOOH  BY  ELECTRO-AERODYNAMIC  DEVICES,  lul 

SEP  68  MSP  CHENG, SIN-I  UOLDdURG, 

ARNOLD  t 

REPT*  NO*  01-82-076M 

monitor;  IOEP  3H7,60*00.00-C6-10 

UNCLASSIFIED  REPORT 

Supplementary  note;  prepared  in  cooperation  with 

PRINCETON  UNIV.,  N*  U*i  OEPT*  OF  AEROSPACE  AND 
mechanical  SCIENCES* 

descriptors;  <*sonic  boom,  reduction),  electric 
discharges,  ions,  electrons,  interactions,  power 

SUPPLIES,  deflection,  SUPERSONIC  FLOW,  THRUST, 

SUPERSONIC  aircraft*  TRANSPORT  AIRCRAFT,  COMMERCIAL 

planes,  weight,  feasibility  studies,  aerodynamic 

NOISE  (U> 

identifiers;  supersonic  transports  (uI 


20/m 


THE  PURPOSE  OF  THE  PAPER  IS  TO 
PHYSICS  OF  ElECTRO-AEROOYNAmIC 
RtOUcING  THE  SONIC  BOOM  AND  TO 


investigate  the 

TECHNIQUES  FOR 
DRAW  CONCLUSIONS  AS 


THE  USEFULNESS  OF  The  PROPOSED  TECHNIQUES,  AN 
ANALYSIS  OF  THE  iNTfeRACTION  OF  IONS  AND  ELECTRONS  DF 
AN  ELECTRIC  DISCHARGE  WITH  NEUTRAL  PARTICLES  IN 
MOVING  AIR  ACCORDING  TO  A ONE<*D  1 MENS  I ON  AL  MODEL  IS 
0ESCRI8ED  and  AMALTZED*  A SIMPLE  EXPRESSION  FOR 
THE  change  of  total  STREAM  THRUST  THE  ELECTRIC 
WIND  mechanism  IS  GIVEN*  THE  ELECTRIC  POWER 
REQUIRED  FOR  MAINTAINING  THE  DISCHARGE  Ib  CALCULATED, 
WITH  THESE  BASIC  RESULTS,  THE  SPECIFIC  POWER 
REQUIREMENT  OF  THE  ELECTRO-AERODYNAMIC  DEVICES 
PROPOSED  FOR  DEFLECTING  THE  ONCOMING  AlR  OF  THE 
supersonic  TRANSPORT  IS  EVALUATED  TO  BE  OF  THE  ORDER 
OF  I wATT/DYNE  (1/2  MEGAWATT/POuNO  FORCE),  FOR 
10*  change  of  BOOM  INTENSITY  BY  ElECTRO-AERODYNAM I C 

deflection  ok  the  Oncoming  stream  thrust,  a 

COMMERCIAL  SUPERSONIC  TRANSPORT  REQUIRES  OF  THE  ORDER 
OF  THOUSANDS  OF  MEGAWATTS  OF  ELECTRIC  POWER*  AT 
THE  SPECIFIC  weight  Op  I POUND  PER  KILOWATT,  CLEARLY 
THE  electric  equipment  IS  BEYOND  PAYLOAD  CAPABILITY* 
(AUTHOR)  (U) 
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sopplenentaht  note;  see  also  part  i»  chapters  e-v, 

ad-662  9oi,  AND  PART  2*  AO-682  902. 

descriptors;  1*LAW,  *S0NIC  boom),  (*A1HCRAFT  NOISE. 
•AIRPORTS),  COSTS,  DECISION  MAKING,  JET  TRANSPORT 

Planes,  supersonic  aircraft  (u» 

identifiers:  cost  benefit  analysis,  land  usei  right  of 

way  acquisition,  supersonic  transports  (u) 

contents;  introduction)  basic  ECONOM1CS5  THE 
nature  of  airport  externalities;  the  effect  of 
externalities  on  QeciSlONI  A theoretical  allocation 
OF  COSTS  AND  BENEFITS  AND  SOME  PRACTICAL  LIMITATIONS) 
TImE-lImITEO  easements!  a modest  step  TOnARD 
SOLUTION)  PRESENT  REMEDIES  FOR  LOSSES  CAUSED  BY 

airport  noise.  <U) 
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SUPPLEMENTARY  NOT£}  SEE  ALSO  PART  1,  cHAPTERS  1-7, 
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descriptors:  (aLAW,  •sonic  booh),  (•aircraft  noise, 

•airports),  costs,  uet  transport  planes,  decision 
MAKINCi,  SUPERSONIC  AIRCRAFT  ( ij  » 

identifiers!  R1<»HT  of  way  ACQUISITION,  SUPERSONIC 
TRANSPORTS  (U) 


present  dimensions  of  the  airport  noise  problem  are 
delineated  and  proposed  solutions  are  presented*  (U) 


52 

unclassified 


/20MOV 


unclassified 


DOC 

REPORT  81 

BLIOGRApHY 

SEARCH 

control 

NO*  /2UM09 

AO-  682 
STANF 

902 

ORO  UNIV 

S/i 

calif 

20/1 

1/2 

l/b 

LEGAL 

PART 

ASPECTS 
I 1 , 

OF  airport 

NOISE  AND 

SONIC 

BOOM, 

<U 

FEB  68  li6P  ALTREE, LILLI  an  «•  IBAxTER, 

WILLI  AN  F.  : 

contracts  FA-67-WA-1675 

unclassified  report 

Supplementary  note;  see  also  part  ii  chapters  i-7i 

AD-682  900»  AND  PART  li  CHAPTERS  B-9»  AD-682  901» 

descriptors:  I*LAMi  *S0N1C  boom),  (*AiRCRAFT  noise, 

•AIRPORTS),  damage,  SUpERSONlC  AIRCRAFT,  UET  TRANSPORT 
PLANES,  PSYCHOPHYSIOLOGY,  COSTS  (U) 

Identifiers!  supersonic  transports  (u) 

TOPICS  INCLUDE!  SONIC  BOOK  PRODUCTION  BY 
SUPERSONIC  AIRPLANES!  VARIATIONS  IN  SONIC  BOOM 
STRENGTH!  SONIC  BOOM  EFFECTS!  LtOAL  ASPECTS  OF  SONIC 
BOOM!  INCLUDINO  RECOVERY  FOR  SONlC  BOOM  DAMAGE*  (U) 
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UNCLASSIFIED  REPORT 


descriptors;  usonic  boom,  reviews),  united  states 

GOVERNMENT,  TEST  FACILITIES,  TEST  METHODS,  THEORY, 
REPORTS,  bibliographies  (U) 

THE  UNITED  STATES  GOVERNMENT  HAS  BEEN 

actively  engaged  in  sonic  BOOM  research  since  19S8  IN 
AN  EFFORT  TO  LEARN  MORE  ABOUT  THIS  PHENOMENON  AND  THE 
MEANS  Of  controlling  IT.  TO  THIS  END,  EXTENSIVE 
testing  has  been  done  In  the  field  AS  WELL  AS  IN  THE 
laboratory  ENVIRONMENT*  THIS  DOCUMENT  IS  A BRIEF 
history  OF  SONIC  BOOM  RESEARCH*  PART  I PRESENTS 

A chronological  listing  of  The  VARIOUS  field  research 

PROGRAMS,  identifies  THE  GOVERNMENT  AGENCIES 
involved  and  provi^^es  a brief  Summary  of  the  work 
accomplished.  Part  it  describes  some  of  the 
laboratory  EXPERINENTs  and  theoretical  studies 
conducted  under  government  sponsorship,  part 
III  contains  a listing  of  publications  Resulting 
from  these  Research  programs  and  tells  how  these 
documents  may  be  08TAINED.  (AUTHOR)  (U) 
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application  of  linear  explosive  changes  to  the 
simulation  of  SONIC  bangs, 
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UNCLASSIFIED  REPORT 

supplementary  note;  see  also  part  1.  aO-687  222. 
Descriptors;  («sonic  boom,  simulation),  explosive 

CHARGESi  PRESSURE,  DETONATION  WAVES,  PROPAGHON, 

AIHBUHST,  NOiSEi  KINETIC  ENERGY*  GREAT  BRITAIN 
tOENTlFlERS:  N WaVES,  POINT  SqURcE  DISSEMINATION, 

WAVEFORMS 

THE  CHARACTERISTICS  OF  THE  SO-CALLED  SONIC  BANG  ARE 
BRIEFLT  REVIEWED.  TH£  DESIRABILITY,  fJ£1-DS  OF 
APPLICATION  ANO  ADVANTAGES  OF  SONIC  SANG  SIMULANTS 
ARE  CONSIDERED  ANO  SOME  POSSIBLE  METHODS  OF  ACHIEVING 
simulation  discussed,  an  account  IS  given  of  THE 

development  of  two  types  of  simulant  using  the 

PRINCIPLES  OF  THE  EXTENDED  EXPLOSIVE  CHARGE  TECHNIQUE 
described  in  part  I OF  THIS  REPORT  l£ROE  9/H/ 

68)»  their  properties  ARE  OUTLINED  AND  CRITERIA 
FOR  THEIR  suitability  FOR  DIFFERENT  TYPES  OF 
APPLICATION  ARE  PUT  FORWARD  TOGETHER  WlTh  THE  RESULTS 
OBTAINED  ON  APPLYING  THESE  CRITERIA  TO  ThE  TWO  TYPES 
OF  linear  charge  simulant  DEVELOPED.  UUTHOR)  (U> 


I U I 
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explosives  research  ANO  OEVEUOPHENT  ESTA8L1SNHENT  WALTHAH 
ABBEY  (ENGLAND) 

SOME  measurements  up  the  sonic  bangs  produced  at 

exercise  WESTMINISTER,  (U) 

descriptive  notes  technical  M£M0., 

OCT  68  3Bp  HAMKlNSiS*  wi,  :hICKS»J* 

A.  : 

REPT.  NO*  ER0E-17/M/68 

unclassified  report 


descriptors;  <*sonic  boom»  simulation),  measukp:ment  , 

STANUARDSi  explosives,  records,  structures,  smock  waves, 

GREAT  BRITAIN  (Ul 

opportunity  was  taken  at  exercise  WESTMINISTER 
TO  make  recordings  of  sonic  bang  waveforms  for  use 
AS  standards  of  comparison  OY  which  the  explosively 
generated  simulant  waveform  under  development  at 
EROE  could  8E  judged,  a variation  of  the  sonic 
bang  waveform  along  the  aircraft  track,  first 

REPORTED  IN  THE  USA,  WAS  OSSESVEO  IN  THIS  COUNTRY 
FOR  THE  FIRST  TIME*  FROM  THE  RECORDED  WAVEFORMS, 

ENERGY  spectra  AND  LOUDNESS  VALUES  WERE  COMPUTED, 
corresponding  to  the  median  mND  extreme  forms  Ol  THE 
variation,  it  is  CONCLUDED  THAT  (1)  THE 
subjective  effects  of  SONIC  BANGS  CAN  VARY  MARKEDLY 
WITH  the  location  Op  THE  OBSERVER  ALONG  THE  AIRCRAFT 
TRACK,  EVEN  THOUGH  THE  FLIGHT  CONDITIONS  AND  LOCAL 
topography  ARE  CONSTANT,  AND  (2)  THE  ERDE  MARK 
I EXPLOSIVE  simulant  IS  VERY  SUITABLE  FOR  THE 
ASSESSMENT  OF  TH£  EFFECTS  OF  SONIC  BANGS  ON  BUILDING 
STRUCTURES*  (AUTHOH)  (U> 
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OCT  68  29P  HAWK1NS»S.  J*  IHI 

A * I 
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unclassified  report 

supplementary  note:  see  also  "part  2*  AD-6a7  172. 

ALSO  available  FROM  MINTECH*  TIL,  BLOCK  *A*, 

STATION  SQUARE,  ST*  MARY  CRAY,  ORPINGTON. 

KENT.  aR5  3RE. 

descriptors:  (*£Xp(.OSlvE  CHARGES,  BLAST).  SHOCK 

propagation,  configuration,  AlRBURST,  PRESSURE, 
generators,  sonic  BOOM,  HYDRODYNAMICS,  GREAT 
BRITAIN 

A NEW  Technique  for  generating  air  blast  raves 
using  spatially  extended  explosive  charges  has  Been 

DEVISED.  IT  MAS  BEEN  FOUND  TO  BE  CAPABLE  OF 
synthesizing  pressure  waveforms  having  a wide  range 
of  shapes  and  durations  ano  was  applied,  among  other 
things*  to  the  simulation  of  SONIC  BANGS.  THE 
applications  of  the  technique  being  described 
separately  in  the  Second  part  of  the  report  ierde 

lO/R/68).  IN  THIS  FIRST  PART  OF  THE  REPORT  A 
PHENOMENOLOGICAL  THEORY  OF  TrtE  AlR  BLAST  FROM  SUCH 

charges  is  developed  under  certain  simplifying 
assumptions,  these  assumptions  are  firstly  that 
THE  GIVEN  spatial  DISTRIBUTION  OF  EXPLOSIVE  MAY  BE 
reduced  to  an  equivalent  LINEAR  DISTRIBUTION  IN  THE 
LlNE-OF-blGHT  BY  MAKING  AN  EXTENSION  OF  THE  'ENERGY 

hypothesis'  commonly  applied  to  the  case  of 
spherically  Symmetric  explosions,  secondly,  this 
LINEAR  distribution  IS  IN  TURN  REGARDED  AS  AN 
infinite  SET  OF  ELEMENTARY  LINEAR  CHARGE  ELEMENTS 
generating  acoustic  wavelets  the  combined  EFFECTS  OF 
WHICH  ARE  ObTAjNED  BY  LINEAR  SUPERPOSITION.  FOR 
SUCH  A MODEL  OF  /HE  SIR  BLAST  PROCESS.  The  PRESSURE 
WAVE  IN  THE  Far  field  MAY  BE  REPRESENTED  EXACTLY  IN 
TERMS  OF  AN  ASSUMED  Si)APE  OF  ELEMEN”  WAVEFORM. 

(AUTHOR)  (U! 
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descriptors;  (*WING  slots,  sonic  BOOM). 
delta  WINGS),  (•delta  WINGS.  SUPERSONIC 

characteristics),  leading  edges,  hodel  tests, 

DRAG.  CAHBER,  REYNOCOS  NUMBER,  PRESSURE, 
PITCH(MOTION) , SWEPTBACK  wings,  angle  of 
Identifiers;  lift  drag  ratio,  sharp  bodies 


(•SONIC  bOOM, 


LIFT  , 

SHOCK  WAVES, 

attack  <U) 

(U) 


SONIC  boom  measurements  were  conducted  To  evaluate 
the  effects  of  a leading  slat  with  various  degrees  of 
camber  and  gap  size  BETWEEN  THE  SLAT  AND  THE  MAIN 
WING  ON  A 70  deg  SWEPT  DELTA  WING  AT  SUPERSONIC 

SPEEDS*  The  model  Ras  Sized  for  sonic  soom 
measurements  in  a hind  tunnel*  in  addition  TO 
THESE  measurements,  THE  MODEL  WAS  INSTRUMENTED  WITH 
SEVERAL  PRESSURE  TAPS  FOR  INDICATING  THE  FLOW  THROUGH 
THE  GAP.  AS  A SEPARATE  WIND  TUNNEL  ENTRY,  FORCE 
MEASUREMENTS  WERE  AlSO  TAKEN  TO  INDICATE  THE  EFFECT 
OF  the  CAMBERED  FLAT  ON  THE  PITCH  STABILITY  AND  LIFT- 
DRAG  RATIO.  DUE  TO  THE  SMALL  SUE  OF  THE  MODEL 
required  TO  measure  THE  SONIC  »00M»  THE  gAP 
configuration  WAS  SUCH  THAT  THE  AIRFLOW  WAS  NORMAL  TO 
THE  WING  surface*  FOR  OPTIMUM  LIFT  AND  DRAG 
performance,  THE  GAP  SHOULD  BE  DESIGNED  SUCH  THAT  THE 
FLOW  FROM  THE  UPPER  SURFACE  SHOULD  BE  TANGENTIAL  TO 
THE  UPPER  SURFACE*  A SECOND  MODEL  HAS  BEEN 
CONSTRUCTED  TO  EVALUATE  THE  LIFT-DRAG  PROBLEM 

separately  by  Increasing  the  size  of  the  model  such 
THAT  the  PROPER  GAP  CONFIGURATIONS  CAN  BE  FABRICATED. 
regardless  of  The  non-optimuation  of  the  gaps,  the 
FOLLOWING  RESULTS  WERE  ESTABLISHED  BY  THIS  PmaSE  OF 
TmE  program,  in  the  E)’FECT  of  camber  results 
In  An  Increase  in  (l/o)max*  (2)  the  effect 
OF  Reynolds  number  on  (l/d)max  is  negligible 

WHEN  THE  GAP  IS  CLOSED*  HOWEVER,  FOR  A VERT  SMALL 
GAP,  (U) 
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descriptors:  <*S0NIC  boon,  *PSyCHOACOuSTlCS» » AIRCRAFT 

NOISE,  ACCEPTABILITY,  INTENSITY.  AUDITORY  PERCEPTION, 

subsonic  characteristics*  supersonic  aircraft,  weather, 

STRUCTURES,  RESPONSE  (U> 

A SERIES  OF  TESTS  WERE  CONDUCTED  IN  JUNE  1966  AND 
OCTOBER  1966  JO  JANUARY  1967  IN  WHICH  HUMAN 

su8je'"Ts  (located  Indoors  and  outdoors)*  and 

SPECIAL  TEST  STRUCTURES  WERE  EXPOSED  TO  buOMS  FROM 
F-IOH*  F-106,  B-58*  SR-71,  AND  XB-7U 
SUPERSONIC  aircraft,  AND  THE  NOlSE  FROM  XC-136  AND 
WC-I358  SUBSONIC  AIRCRAFT*  PHYSICAL 

measurements  were  made  of  the  Sonic  booh  signatures* 

SUBSONIC  aircraft  NUISE*  AND  THE  RESPONSE  OF 
structures  TO  The  dooms  and  noise,  psychological 
measurements  were  Made  of  the  subjective 
acceptability  To  several  hundred  subjects  OF  THE 
BOOMS  and  subsonic  AIRCRAFT  NOISE.  DETAILS  OF  Trit 
test  plan  ANo  procedures,  and  the  results  OF  the  data 
ANALYZED  ARE  PRESENTED,  (AUTHOR)  <U) 
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STANFORD  research  iNST  HENLO  PARK  CALIF 

CALCULATED  UNDERWATER  PRESSURE  LEVELS  FROM  SONIC 
BOOMS.  lU) 

descriptive  note!  interim  rept.  no.  «, 

DEC  67  17P  SAWYEHSiKENNETH  n.  ; 

Contract?  af  h9(63Q>-uv6 

UNCLASSIFIED  REPORT 


Descriptors;  (•commercial  planes,  souic  boomi,  (•sound 

transmission.  UNDERWATER),  SUPERSONIC  AIRCRAFT,  UtT 
TRANSPORT  PLANES,  JtT  PLANE  NOlSt,  PRESSURE  (U) 

I(7entif lERS ; *noise  pollution,  supersonic 
transports  (uI 

THE  underwater  PRESSURE  LEVELS  HAVE  BEEN  COMPUTED 
FOR  TWO  ‘TYPICAL*  SONIC  BOOMS  WITH  AMPLITUDES  OF  2»5 
PSF*  the  BOOMS  HAVE  PERIODS  OF  0« I AnO  0.3  SEC  AND 
CROUNO  SPEEDS  Of  1*S00  ANO  2,500  FT/SECi 
RESPECTIVELY.  THE  COMPUTED  LEVELS  ARE  COMPARED 
WITH  ambient  levels  FROM  VARIOUS  SOURCES*  IT  WOULD 
APPEAR  THAT  AT  FREQUENCIES  TO  WHICH  THE  ACOUSTIC 
receptors  of  underwater  animals  are  most  SENSITlVEf 
THERE  ARE  OFTEN  ACOUSTIC  SIGNALS  IN  THE  OCEAN  THAT 
equal  Dr  exceed  the  signals  DUE  TO  SONIC  BOOHS 

falling  on  the  surface  of  the  ocean,  (AUTHOR)  (Ul 
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STANFORD  research  iNST  MENLO  PARK  CALlT 

REPORT  ON  DATA  RETRIEVAL  AND  ANALYSIS  OF  OSAF  SOnIC 

300M  claims  files.  (U> 

descriptive  notes  technical  REPT., 

SEP  67  183P  ORUBB.C.  A.  IvAN  2AN0T, 

J.  E.  laOCKHOLTtJ.  L.  i 
REPT.  NO*  TH-H 
contract;  Ap  ^^9  ( 638  > -U96 
PROJ;  SRI-ETU-5397 

unclassified  REPORT 


descriptors:  (»S0NIC  boom,  damage).  («BUIL0INGS. 

damage),  (•damage,  «*C0STS),  (•information  RETRIEVALi 
SONIC  BOOM),  AIR  FORCE.  STRUCTURAL  MEMBERS.  STATISTICAL 
ANALYSIS,  URBAN  AREAS.  DECISION  MAKING,  DATA  PROCESSING* 
GLASS  (U) 

IOENTIFIERS:  •claims,  •noise  POLLUTION  (U) 

generally,  ABOUT  T«REE-F0URTMS  OF  ALL  ALUEOED 
CLAIMS  FOR  DAMAGE  INVOLVED  SINGLE  FAMILY  STRUCTURES. 
COMMERCIAL  STRUCTURES  ACCOUNTED  FOR  ONE-SIXTh  Of 
THE  claims  RITH  mULTIFAMILY  STRUCTURES,  AUTOMOBILES. 
miscellaneous  STRUCTURES,  AND  PEOPLE  AND  ANIMALS 
CONSTITUTING  LESS  THAN  10  PERCENT.  THE  STRUCTURES 
were  BH  percent  DRNeR  occupied,  VO  PERCENT  IN  FAIK“ 

to-souno  condition.  90  percent  of  one  and  two 

STORIES,  AND  about  SO  PERCENT  BUILT  AFTE«  WORLD 
WAR  II*  GLASS,  plaster,  AND  ’OTHER’  TYPES  OF 
DAMAGE  WERE  ALMOST  EQUALLY  CLAIMED  IN  SINGLE  FAMILY 
RESIDENCES!  HOWEVER,  GLASS  WAS  BY  FaR  TME  PREDOMINANT 
TYPE  IN  commercial  STRUCTURES-- 78  PERCENT*  THE 
average  paid  claim  alleged  damage  of  »93,  THOUGH 
payment  averaged  »72.  OF  aLu  claims,  the 
PKOPORTIONS  of  single  family  paid  and  denied  claims 

WERE  ABOUT  THE  SAME.  oN  THE  OTHER  HAND,  CLAIMS  FOR 
COMMERCIAL  AND  MULTIFAMILY  STRUCTURES  WERE  MORE 
likely  TO  BL  PA10--TWO  TO  THREE  TIMES  MOhl  LUELY  FOR 

commercial  establishments  anu  2s  to  so  Percent  more 

likely  for  MULTIFAMILY  STRUCTURES.  (AUTHOR)  (U) 
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CORNELL.  ONIV  JThaCA  N Y 

REDUCTION  OF  SONIC  BOON  OY  AZIMuTHAu  RCO i STR I 8UT I ON 
OF  OVERPRESSURC , (U) 

30L  66  8P  GEOROEiA.  I 

CONTRACTS  AF  R9  U38  1 -1  3*^6  » Nfe«-33-Q  iO-Ob*4 

unclassified  report 

availability:  pub.  in  AIAA  JNL.»  V'/  N2  P29I*298 

FEB  69. 

supplementary  note;  revision  of  Report  dAieu  22  mar 
66*  presented  at  THE  A I A A /S AEROSPACE  SCIENCES 
MEETIN5  (6THI,  NEW  YORK  CITY,  22-2H  JAN  6b  AS 
PAPER  68-IS9. 

descriptors;  (*SUPERSOnIC  aircraft,  SONIC  BOOM),  iwSONlC 
BOOM,  FLOW  FIELOS),  SUPERSONIC  FLOW,  PROPAGATION,  LIFT, 
WAKEi  APPROXIMaTIONIMATMEMATICSI , SLENDER  BODIES, 
integral  TRANSFORMSt  QUAORUPOuE  MOMENT  tU> 

This  PAPER  analyzes  The  possibility  of 
redistributing  part  of  the  THETA  VARIATION  OF  A 
SUPERSONIC  AIRCRAFT’S  PRESSURE  FIELu  TO  HfcOUCE  THE 
SONIC  BOOM  OVERPRESSURE  FElT  BElOW  THE  AIRCRAFT. 
the  effects  of  MULTSPOLE  contributions  TO  THE  FLOW 
ARE  analyzed  IN  OETaIL*  IT  IS  SmOWN  THAT  MUlTIPOLE 

contributions  can  Be  important  even  in  The  far  field 

AND  CONCEPTS  FOR  EFFICIENTLY  EXCITING  THEM  ARE 
DISCUSSED.  PHYSICALLY  POSSIBLE  MULTIPOLE 
distributions  can  Be  used  TO  reduce  THE  BOOM,  BUT  THE 
CONTRIBUTION  OF  LIFT  TO  THE  BOOM  CAN  USUALLY  BE 
REDUCED  although  NEVER  ELIMINATED  IN  THIS  MANNER. 

The  wave  drag  Changes  associated  with  the  flow 
modifications  are  also  treated,  some  specific 
numerical  results  are  given  demonstrating  boom 
reduction  and  wave  drag  changes  For  a specific 
supersonic  transport  design,  work  still  remains  to 

BE  DONE  ON  THE  DETAILS  OF  CONF I GUR A T I ONS  TO  BE  USED 
TO  PRODUCE  THESE  MULTIPOLE  EFFECTS  AND  ON  THEIR 
VORTEX  AND  SK  I N-FR  I CT I ON  DRAG.  {AUTHOR)  (U) 
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ARMY  electronics  COmMaND  fORT  MONMOUTH  N 0 INST  FOR 
exploratory  research 

LEN(iTHENlN6  OF  SHOCK  WAVEFORMS  CAUSElD  BY  THEIR 
propagation  to  high  ALTJTUOESt  (U> 

UAN  69  IP  DANIELS, F«E0  B«  • 

UNCi.,ASSlFS£D  REPORT 

availability;  pub.  in  the  unl*  of  the  acoustical 

SOCIETY  OF  AMERICA,  V-lS  Nl  P2R1-2R2  JAN  69. 

descriptors:  (•supehsonIc  aircraft,  supersonic  Flight), 

USfNK  boom,  shock  WAVES),  ACOUSTICS,  PROPAGATION, 

upper  atmosphere,  numerical  Analysis,  sound  iu> 

identifiers;  n waves  lu) 

expressions  are  given  for  the  lengthening  of  shock 
waveforms  that  is  Caused  by  their  travel  upwards  to 
HIGH  altitudes,  numerical  values  ARfc  COMPUTED  FOR 

SPECIFIC  examples  AND  PRONOUNCED  LENGTHENING  OF  THE 
Waveform  is  found  to  occur,  in  particular,  the  n 
WAVE  from  a supersonic  TRANSPORT  (SST>  IS 

lengthened  to  a point  where  it  may  «e  a source  of 

INTERFERENCE  TO  GEOPHYSICISTS  OBSERVING  InFHaSOUND  OF 
natural  origin.  (AUTHOR)  lU) 
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OESCRiPTlvE  note!  ENVIRONMENTAL  RESEARCH  PAPERS  NO.  302i 
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henry  a.  J 
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unCeassifieo  report 


0':.SCR  I PTORS  ! (•ROCKET  ENGINE  nOISE.  •sEI^MIC 
<*5ElSMlC  waves*  SOILS)*  (•LANDING  FIELOS,  CRACK 
PROPAGATION)*  PLAYaS,  CRACKSi  SONIC 
landing  FIELDS,  SOIL  MECHANICS 
lOENTiFlEHS:  f-I  EN<ilNES 


WAVES)  * 
ACK 

BOOM*  AIRBURST* 


(U) 

(0) 


SEISMIC  MEASUREMENTS  TAKEN  ON  ROGERS  LA<E 

PLAYA,  EDWARDS  AFB.  CALIFORNIA,  iW£RE  PROMPTED 

3Y  A concern  THAT  GROUND  VIBRATIONS  EXCITED  BY  F-i 

rocket  engines  might  affect  the  role  OF  PLAYA 
cracking*  ’’■fcsE  measurements  relate  to  other  air 
force  inte  .STS.  specifically,  the  note 
characterizes  seismic  waves  LXCITEii  BY  ROCICtTS* 

SONIC  BOOMS*  aNO  aTM0SPhERI(*  EXPLOSIONS  TOI 
(1)  PLAYA  LANDING  AREAS!  (2)  GROUND 

CONOlTlONS  affecting  SONIC  BOOMS  ANO  ROCKET  FIRINGS 
SENSED  IN  BUILDINGS!  (3)  DETECTION  OF  ACCOUSTIC 
SOURCES  USING  SEISMIC  SYSTEMS!  ( *♦)  THE  PLATA’S 
SELECTIVE  DISTORTION  OF  ACOUSTIC  WAVE 
CHARACTERISTICS*  AND  (S)  CONSIDERATION  OF  A 

playa  seIsmIc  Alarm  system,  (author) 


(u) 
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AGARO  meeting  ON  ♦AIRCRAFT  ENGINE  NOlSE  AND  iONK 
BOOM,*  FRENcH-GERMAN  RESEARCH  INSTITUTE*  ST. 

LOUIS.  FRANCE.  (u) 

descriptive  note;  conference  kept., 

AUG  69  21P  BOVERIEiRlCHARD  T,  { 

REPT.  no*  0NRL-C-II"69 

unclassified  report 


descriptors;  (*airplane  engine  noise.  *svmposja>» 

(•SONIC  BOOM.  STMPOSIa).  SOUND  TRANSMISSION.  REDUCTION, 

builoinOs.  Damage.  Jet  engine  noise,  shock  waves. 

PROPAGATION.  TURBUFAN  ENGINES.  SIMULATION  (U> 

Ioentifiers;  noise  pollution  (u» 

AN  annotated  listing  IS  GIVEN  OF  PAPERS  PRESENTED 
DURING  THE  following  SEVEN  SESSIONS!  SURVEY  AND 
REVIEW  papers;  ENGInE  NOISE  GENERATION!  SONlC 
BOOM--GENERATION  ANO  PROPAGATION!  ENGINE  NOISE 
reduction!  engine  NOISE!  SONIC  BOOM!  REAt 

aircraft  noise.  iu) 
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advisory  group  for  fttROSPAf-t  RESEARCH  ANO  OE Vf.COPMtNT 
PARIS  IFRANCE) 

aircraft  engine  NOibfc  and  sonic  boom.  (U) 

DESCRIPTIVE  note:  c-Onference  proceedings* 

MAY  69  56SP 
RtPT.  NO*  AQAR0-CP-R2 

unclassified  report 

SUPPLEMENTARY  NOTEI  PRESENTED  aT  TrE  JOINT  MEETING  OF 
THE  fluid  dynamics  PANEL  AND  PROPULSION  AND 
ENERGETICS  PANEL  UOKD>i  SAiNT-LOUlSi  FRANCE* 

27-30  may  69.  NATO  FUMnISHEO* 

descriptors:  <«airplane  engine  noise,  •symposia). 

(•SONIC  BOOM,  symposia).  (*aircraft  Noise,  symposia), 
turbofan  engines,  reduction,  airports,  design, 
psychophysiology,  SHOCK  WAVES,  J£T  PLaNE  NOISt, 
atmospheres,  simulation,  jet  transport  planes  (U) 

identifiers:  c-s  aircraft,  c-sa  aircraft  (U) 

the  report  includes;  review  papers  devoted 
HESPECTiVECY  to  the  physics  of  NOISt,  SOME  LEGAL 
problems  relating  to  sonic  aoOM,  airport  design  and 

OPERATION  for  MINIMUING  EXPOSURE  TO  NOISE,  THE 
effects  of  aircraft  noise  and  sonic  boom  on  ground 
structures,  human  response  to  sonic  dooms,  and 
specialized  aspects,  theoretical  AMD  EXPERIMENTAL.  OF 
aircraft  engine  NOISt  OR  SONIC  BOOM.  (AUTHOR)  (U) 
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federal  aviation  administration  WASHINGTON  D C OFFICE  OF 
supersonic  transpokt  development 

SUMHaRT  of  current  economic  studies  of  The  united 
states  supersonic  transport.  lu) 

SEP  69  sop 

unclassified  report 


descriptors;  (*SuPERSONIC  aircraft,  *eCONOMICS),  {-jet 
transport  planes,  •Commercial  planes),  air  traffic,  air 
transportation,  aircraft  industry,  predictions,  sonic 
Boom,  feasibility  studies  (u» 

identifiers;  investment  returns,  ♦supersonic 

TRANSPORTS  (U) 

THE  three  STUDIES  DISCUSSED  IN  THE  REPORT  PROVIDE  A 
range  In  their  base  CASE  1990  MAR<ET  ESTIMATES  FOR 
THE  SST  UNDER  SONIC  BOOM  RESTRICTIONS  FROM  500  TO 

800  airplanes*  the  low  market  estimate  of  suo 

S5T*S,  THE  FAA  BASE  CASE,  IS  SUFFICIENT  TO  ENABLE 
THE  GOVERNMENT  TO  RECOVER  ALL  OF  ITS  INVESTMENT  FOR 
development  and  construction  of  TWO  PROTOTYPES  PLUS  A 
SMALL  RETURN.  THE  DaSIC  CONCLUSION  IS  THAT  THE 

program  is  not  onlt  economically  viable  but 
reasonably  profitable  to  all  Participants  over  a wide 
range  of  assumptions.  (AUTHOR)  (U> 
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THE  roar,  the  rtHINt,  TH£  BOOM  AnO  TH£  LAw!  SOME 

legal  Concerns  aboot  th£  sst,  iu) 

69  MOP  HOARD, LEO  A.  I 

unclassified  report 

availability:  pub.  in  SANTA  CLARA  LAmYER,  V9  N2 
P189-226  1969, 

supplementary  note;  sponsored  by  national  aeronautics 
and  space  administration,  RAShINoTON.  d.  c. 

descriptors:  (*law,  *sonic  boomi,  (*jet  Transport 

planes.  6C0MMERCIAL  PLANES),  <*SUPERS0N1C  AIRCRAFT, 

lar).  jet  plane  noise,  jet  engine  noise,  airports. 

AIRCRAFT  INDUSTRY.  REACT  I ON ( PSYCHOLOG Y > lU* 

identifiers:  noise  pollution.  *SUPeRSONIC 

TRANSPORTS  (U) 

the  inquiry  SHOWS  THAT  SUPERSONIC  AIRPLANES  MAY 
BRINQ  about  a change  in  THE  QUANTITY  OF  AIRPORT 
NOISE,  BUT  THEY  ARE  NOT  LIKElT  TO  AFFECT  THE  QUALITY 

OF  That  noise,  it  seems  unluely  that  the  ssts 
will  trigger  radical  reforms  in  the  LEGAu  rules 
applicable  to  airport  noise,  because  they  simply  will 
not  make  a radical  physical  change  In  such  noise, 
the  airport  noise  problem  cries  out  for  a cure 
without  the  sst,  and  the  advent  of  that  type  of 
aircraft  will  not  improve  the  situation,  but  it  will 

not  make  IT  MUCH  WORSE  EITHER.  REFORM  OF  *AlRPORr' 

LAW  WILu  NOT  plNO  ITS  RAISON  0»ETRE  IN  THE  SST  AND 
REFORMF.RS  MUST  SEEK  THEIR  IMPETUS  ELSEWHERE* 

IAuTHOR)  IU> 
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69  HSIP  R18NER.H.  5.  i 

contract:  AF-AFOSR-I R23-68 

monitor:  AFOSH  70"0177TR 

unclassified  report 

availability;  paper  copy  available  From  Toronto 

UNIV.  (ONTARIO).  £IS.0U< 

supplementary  note:  presented  at  the  proceedings  of 

AFOSR-uTiaS  SYMPOSIOm.  TORONTO  (ONTARIO).  20-21 
MAY  68. 

descriptors:  (•aerodynamic  noise,  •symposia),  jets. 

BOUNDARY  LAYER.  AXIALLY  SYMMETRIC  FL06.  PRESSURE. 

IMPACT.  PANELS.  ATMOSPHERES.  DUCTS.  SnOCK  mAVES. 
airplane  engine  noise,  propeller  NOISE.  SONIC  BOOM. 
CANADA  (U) 

identifiers:  noise  pollution  (u) 

contents;  JETS  and  noise:  the  development  of 
engineering  practices  in  JET,  COMPRESSOR,  AND 
aOUNoARY  layer  noise;  scales  pertinent  to  NOISE 
generation  from  a jet;  estimation  of  the  Intensity 

OF  NOISE  radiated  FROM  A SUBSONIC  CIRCULAR  JET, 
general  method  for  calculating  the  sound  PRLSSUKE 
FlEi-D  emitted  by  STATIONARY  OR  MOVING  JETSl  JET 
NOISE  AT  VERY  LOW  AND  VERY  HIGH  SPEED*  An 

investigation  of  the  near  noise  fields  of  a CHOKED 
axi-symmetric  air  jet;  noise  from  underexpanded 

AXISYMMETRIC  JET  FUOWS  USING  RADIAL  JET  FLOW 

impingement;  the  response  of  a simple  panel  to  The 

PSEUDO-SOUND  FIELD  OF  A JET;  ATMOSPHERIC  ABSORPTION 
OF  noise;  attenuation  OF  SOUND  IN  SOFT-WALlED 
circular  DUCTS)  FLOW  pERTURli  AT  I ONS  GENERATED  BY  A 
SHOCK  wave  interacting  WITH  A ENTROPY  WAVE*  TRENDS 
IN  BOUNDARY  LAYER  NOISE  RESEARCH;  A REVIEW  OF  THE 

sound-generating  mechanisms  in  aircraft-engine  fans 
AND  compressors;  discrete  noise  generation  and 
propagation  by  a fan  engine:  a theoretical  study  uF 

HELICOPTER  KOTOR  NOISeI  A STUDY  OF  PROPELLER  NOISE 

research;  review  ok  sonic  boom  theory;  recent 
results  of  sonic  boom  research;  sonic  bang 
simulation  by  explosives;  second-order  wave 

STRUCTURE--PLANAR  KlOWSI  AND  LIFTING  AERODYNAMIC 

configurations  with  no  sonic  boom.  (U) 
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unclassified  report 


descriptors:  <*sonic 

noise,  blBLlOGRAPHlE 
structures,  RESPONSE 
engine  noise,  lam 
Identifiers:  *noise 


BOOM,  *8 i 8L I 06R ApH I ES  ) , 

SI,  measurement,  control 

, REACTlONlPStCHOLOGT 1 , 

pollution 


I *AIrtCRAFT 

, reduction, 
airplane 

(U) 

lui 


contents:  BIBlIoPRAPhIES i AIRCRAFT  NqISE 
(GENERAL,  measurement,  CONTROL,  HUMAN 
RESPONSE):  SONIC  BOOM  (GENERAL,  G£NtRATlON 
AND  propagation,  REDUCTION,  HUMAN  RESPONSE,^ 

structural  Response,  miscellaneous  effects)* 
legal  aspects* 
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ADVISORY  GROUP  FOR  AEROSPACE  RESEARCH  AND  DEVELOPHENT 
PARIS  (FRANCE) 

technical  evaluation  REPORT  ON  AGARO  SPECIALISTS’ 
meeting  on  aircraft  engine  NOISE  AND  SONIC  dOOM,  (U) 

JAN  70  9P  SEAKS|W«  R.  I 

REPT.  NO*  AGARD-AOV ISOrY-22 

UNCLASSIFIED  REPORT 

Supplementary  note;  nato  furnished. 

descriptors:  («AIRPLANE  engine  NOISEi  REVIEWS),  (»SONIC 

BOOH,  REVIEWS),  aerodynamic  NOISE,  REDUCTION,  ENGINE 
NOISEi  design  (U) 

identifiers:  evaluation  (u) 

THE  meeting  justified  THE  TERM  ’SPECIALISTS’  IN  ITS 
TITLE.  ONE  RECEIVED  THE  IMPRESSION  THAT  ALL 

present  were  truly  knowledgeable  in  this  important 

FIELD  OF  TECHNOLOGV  AND  THAT  THEIR  EXPERTISE  SPANNED 
A BROAD  range  FROM  THE  HIGHLY  MATHEMATICAL  TO  THE 
severely  practical*  THE  MIXING  OK  PROPULSION  aND 

fluio-oynamics  specialists  was  eminently  successful; 

THE  dividing  LINE  BETWEEN  THE  CATEGORIES  WAS  NEVER 
visible,  clearly,  much  IMPORTANT  INFORMATION  WAS 
exchanged  throughout  the  MEETING.  (AUTHOR)  (U) 
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DIE  THEORIE  DER  KNAlLAUS8RE  I TUN(,  IN  £1N£K 
GESCHiCriTETEN  ATMOiPHAtRE  (THE  THEORY  OF  SHOCK 
WAVE  propagation  IN  AN  ISOTHERMAL 
ATMOSPHERE ) » 

OCT  A8  IIP  STUFF, R*  ! 

REPT*  NO*  OF VLR-SONOERORUCK-2 


(U) 


UNCLASSIFIED  REPORT 

availability;  pub.  in  ZEITSCHRIFT  FUeR 
FLUGWISSENSCHaFTEN,  VI'/  N5  P156-16N  1969, 

furnishco, 

supplementary  note:  text  in  german. 


NO  COPIES 


descriptors:  (•shock  waves,  propagation > • (•SONIC  BOOM, 

mathematical  ANALYSIS),  ACCELERATION,  AXIALLY  SYMMETRIC 
Flow,  damping,  west  Germany  (u) 

THE  characteristic  METHOD  BY  K.  OSWAtITSCH  IS 
modified  with  respect  TO  THE  CALCULATION  OF  SHOCK 
WAVES  from  accelerated*  OECELERATEO  AND  NON 
accelerated  AXISYMHETRIC  BODIES  IN  AN  ISOTHERMAL 

atmosphere,  formulas  for  the  sonic  bangs  of  any 
aircraft  are  obtained,  the  explicit  formulas  yield 
satisfying  Results  from  a distance  of  twenty  body 
lengths  up  to  infinity,  whereas  the  formulas  by  g, 
a,  whiTham  give  sufficiently  exact  results  only 
from  a distance  of  thousand  body  lengths,  in 
stationary  flight  the  shocks  are  damped  with  an  errok 

FUNCTION  AND  NOT  AS  USUALLY  ASSUMED  WITH  THE  3/H 
POWER  OF  THE  DISTANCE,  FURTHER,  THE  DAMPING  OF  THE 
SHOCK  waves  depends  THE  MORE  ON  THE  ACCELERATION  OR 

deceleration,  the  larger  the  distance  from  the  body 
and  the  closer  the  velocity  to  the  speed  of  sound. 

THE  isothermal  ATMOSPHERE  INFLUENCES  THE  SHOCK 
strength  with  increasing  distance,  (AUTHOR)  (U» 
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engineering 

response  of  structures  subjected  TO  SONIC  BOOMS, 
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DUSAN  • 

Contract;  af-afosr-ioo«67 

PROj;  AF-9782 
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monitor:  AFOSR  70-06MITK 

unclassified  report 

availability : pua.  in  proceedings  of  the 
international  ASSOCIATION  FOR  BRIDGE  AND  STRUCTURAL 
engineering  congress  (8TH)  new  YORK,  N.  Y. 

9-lH  SEP  68,  PU99-115&. 

supplementary  note:  prepared  in  cooperation  with 

ingersoll-rano  Research  center,  princeton,  n. 

J • 


descriptors:  USONIC  boom,  DAMAGE),  USTRUCTURES, 

RESPONSE),  aerodynamic  LOADING,  PRESSURE,  VIBRATION, 

beams(structural) , resonant  frequency,  differential 
equations  (U) 

it  is  suggested  that  the  loading  on  structures 
induced  by  the  sonic  boom  generated  by  Supersonic 
aircraft  can  be  represented  by  a dipole  In  TImE. 

THE  term  *8IPULSE*  IS  INTRODUCED  FOR  THIS  TYPE  OF 
transient  loading*  it  is  SHOWN  THaT  SIMPlE 
structures  SUBJECTEO  to  such  bipulse  loading  may  bE 
CONVENIENTLY  ANALYZEO  AND  TH£  RESPONSE  READILY 

compared  with  that  due  to  other  types  of  dynamic 

EFFECTS  such  aS,  FOR  EXAMPLE,  STEP  LOADING  AND 
IMPULSIVE  LOADING.  (AU'iHOR)  (g) 
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unclassified  report 


descriptors:  (*sonic  boom*  structures!*  ustkuctukal 

MEMBERS*  AEROUYNAMIC  LOADING)*  (*GLASS*  RUPTURE)* 
response,  pressure*  STRESSES,  DEFLECTION*  MATHEMATICAL 
PREDICTION  <U) 

IDENTlFlElRS:  •WINDOWS,  «WlND0W  GLASS  (U) 

A METHOD  FOR  CALCULATING  THE  RESPONSE  Or  SIMPlT 
supported  windows  to  SONIC  BOOMS  WAS  DEVELOPED.  THE 
PROCEDURE  IS  BASED  ON  A LINEAR  ONE-DEGREE-OF-FKEEdOM 
ANALYSIS  PLUS  ESTIMATES  OF  THE  IMPORTANCE  OF 
nonlinear  and  multimodal  effects.  EFFECTS  OF  STRESS 
RAISERS  AND  OF  MOVEMENT  FOLLOWED  BV  IMPACT  OF  LOOsE 
WINDOWS  are  not  CONSIDERED.  SIGNIFICANT 
CONTRIBUTIONS  TO  THE  MAXIMUM  STRESS  IN  WINDOWS 
subjected  TO  2 PSF  SONIC  BOOHS  ARE  MADE  BY  LARGE 
deflections  (NONLINEARITIES) , MODES  ABOVE  THE 
fundamental,  and  the  INTERNAL  PRESSURE  BUILT  UP  IN 
THE  BUILDING  BY  THE  BOOH.  AN  ATTEMPT  TO  fcSTlMATE 
statistically  The  occurrence  of  window  failure  UNDER 
2 PSF  BOOMS  WAS  FRUSTRATED  BY  THE  LACK  OF  PRECISE 
knowledge  of  THE  STATISTICAL  DISTRIBUTION  OF  GLaSS 

strength.  (Author)  (u) 
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IN  ENGLISH. 

descriptors:  (*shock  waves,  propagation)!  velocity, 

perturbation  Theory,  atmospheric  temperature,  west 

GERMANY,  SONIC  BOOM 


AN  analytic  solution  iS  FOUND  FOR  A PLANE  ACOUST 
WAVE  MOVING  UP-  AND  DOWNWARD  IN  A POLYTRQPIC 
ATMOSPHERE*  (AUTHOR) 


C 


UNO 

(U) 

(U) 

(U) 


75 

UNCLASSIF I EO 


/Z0MU9 


UNCLASSlFltD 


DDC  REPORT  B I 9U  I OCiRApH Y SEARCH  COnTROL  NO*  /ZUMOV 

AO-  710  aaa  20/1  1/2 

advisory  group  for  aerospace  research  ANo  DEVECOPMENT 
PARIS  tPRANCEJ 

technical  evaluation  report  on  agard  specialists* 

meeting  on  *AIRCRaPt  engine  noise  and  sonic 

SQOM*f  (u) 

DESCRIPTIVE  note:  advisory  rept., 

JON  70  ep  P0W£RS»JUHN  Q.  tPlANKOiM* 

i 

REPT*  NO*  AGAR0-AR-il6-7U 

UNCLASSIFIED  REPORT 
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descriptors:  (•airplane  engine  noise*  *REV1£WS)i  (•sonic 

BOOM*  REVIEWS),  AERODYNAMIC  NQISE,  FanS*  COMPRESSOR 
NOISE,  SOURCES,  DESIGN,  CONTROL*  REDUCTION  (U> 

contents:  AIRCRAFT  NOISE  SOURCE}  NOISE 

prediction:  uet  noise  source*  fan  and  compressor 

NOISE  SOURCE*  DESIGN  FUR  NOISE  SOURCE  CONTROL* 

ACOUSTIC  PATH  CONTROLS  ACOUSTIC  IMPACT  ON 

RECEIVER.  (U> 
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REPT.  NO.  MDC-J073R/01 
contract!  FA-t9-WA-!il  IR 
Monitor;  faa-no  ?q-io 


unclassified  report 


descriptors;  «»Sonic  boom,  ^atmospheric  hotion)i 
UTERRAINi  sonic  BOOM),  GEOMETRIC  FORMS.  TURBOLENCCi 
interactions.  jETS.  mathematical  models  (Ul 

AN  experimental  PROaRAM  WAS  UNDERTAKEN  To  STUDY  THE 
EFFECTS  OF  TOPO&XAPh I C AL  AND  STRUCTURAL  SHAPES  ON 

SONIC  Boom  focusing  and  to  study  thl  effects  of 
ATMOSPHERIC  TURBULENCE  ON  SONIC  BOOM  SIGNATURES. 

THESE  EFFECTS  WERE  MODELED  BY  FIRING  PROJECTILES 
AND  BY  allowing  THE  PROJECTILE  N WAVES  To  INTERACT 
WITH  MODEL  SHAPES  ANu  WITH  TURBULENT  JETS.  THE  WAVE 
INTERACTIONS  W£Rt  STUqIEO  OT  MEANS  OF  SHhDOWGRAPH 

pictures  and  microphone  pressure  records,  the  boom 

FOCUSlNfi  PARAMETERS  WERE  RELATED  TO  THE  WORK  OF 
TING  and  pan.  a canyon  MODEL  SHOWED  WAVE 
AMPLIFICATION  FACTORS  AS  LARGE  AS  IH  FOR  A SPECUL 

SHAPE  AND  A Particular  wave  direction  of  propagation. 

A large  amount  of  ^statistical  information  wAs 
03TAINE0  from  THE  TURBULENCE  INTERACTIONS.  THIS 
information  was  studied  and  found  TO  BE  IN  ESSENTIAL 
agreement  with  the  THEORY  OF  CREW,  BUT  THE 
mechanisms  of  The  shock  front  breakup  and  of  certain 

NONLINEAR  FEATURES  ARE  NOT  ON0EK5T000.  TjRuOLLNCE 
SCALING  parameters  AR£  OEVELOPEO  ANu  USED  TO  RELATE 
THE  MODEL  RESULTS  TO  FULL  SCALE,  (AUTHOR)  (j) 
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SURFACE  PROPERTIES,  MICROPHONES,  SOILS 
textiles 


reflectivity, 

A5PH^LT,  GLASS 
I 


an  investigation  of  The  efff.cts  of  various  ground 
surfaces  on  the  character  of  ^^cted  M-.AVE  wa. 

performed,  the  response  of  an  FAA 

KJCROPHONE  has  compared  HlfH  that  of  Q.. 

condenser  MICROPHONt  AND  THi  t AP  AB  I L I T T OF 

an  faa  transient  data  recorder  was  uetehmineo* 

THE  EEftcT  or  microphone  height  and  have  incidence 
angle  WITH  respect  TO  BOTH  A RIGID  REFERENCE  SURFACE 
AND  SEVERAL  GROUND  SURFACES  HAS  EVALUATED  IN  A SONIC 
boom  simulator*  THE  GROUND  SURFACES  TESTED  INCLUDED 
asphalt,  MEDIUM  DENSITY  GRASS,  SPaOED  SOIL,  COARSE 
irGREGAU;  ETC*  TWO  DlFrt.RENT  N-HAVE  SIGNATURES 
WERE  used  in  the  TESTS*  (AUTHOR) 
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AN  experimental  SIMULATION.  «U) 
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JUN  70  56P  WATERS.JOHN  F.  IGlASS.RAy 
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unclassified  report 


descriptors:  (‘SEA  water*  acoustic  PROPERTIES)*  (•sonIc 

BOOM,  SEA  WATER),  (‘CIVIL  AVIATION*  SUPERSONIC 
AIRCRAFT),  Simulation,  hydrophones*  absorption,  shock 
WAVES,  pressure,  ECOLOGY,  EXPLOSIVE  CHARGES,  REFLECTION* 

mathematical  prediction  (U) 

identifiers:  ‘ambient  noise  (u) 

penetration  OF  SOUND  INTO  A BODY  OF  WATER  FROM  A 
simulated  airborne  sonic  BOOM  WAS  MEASURED  IN  An 
ACOUSTICALLY  SCALED  EXPERIMENT.  DYNAMITE  CAPS  WERE 
USED  TO  PRODUCE  SPHERICALLY  SPREADING  N-WAVtS  WHICH 
IMPINGED  UPON  THE  WATER.  MICROPHONES  At  THE  WATER 
SURFACE  ANO  HYDROPHONES  AT  VARIOUS  SHALLOW  DEPThS 
WERE  USED  TO  MEASURE  THE  EXPONENTIALLY  ATTENUATING 
penetration  OF  THE  AIRBORNE  PRESSURE  FIELD  INTO  THE 
water*  under  TOTAL  REFLECTION  CONDITIONS,  AGREEMENT 

between  The  scaled  experimental  measurements  and 
predictions  based  on  existing  theory  was  generally 

GOOD.  APPLICATION  OF  THE  THEORY  TO  THE  CASE  OF 

actual  sonic  booms  impinging  upon  the  oce^n*  and 

COMPARISONS  WITH  MEASUREMEITS  OF  TYPICAL  DEEP-OcEAN 

ambient  noise,  indicate  that  underwater  sonic  BOOM 
NOISE  Will  be  discernible  only  at  ’ERY  low 

FREQUENCIES  AND  AT  SHALLOW  DEPTHS.  PRESSURE 
fluctuation  SPE-'*.;'.M  LEVEi.S  due  to  surface  waves  will 
BE  higher  than  ^ LS  DUE  TO  SOnIC  BOOMS. 

I AU  HOR ) ( u ) 
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lower  bounds  for  sonic  boom  considering  THE 
negative  overpressure  region,  (U) 

MAY  70  MP  PETTY, JAMES  S.  ! 

REPT.  NO.  ARL-70-0297V 
PROj;  AF-7069 
task;  706H 

unclassified  report 

availability;  pub.  in  JNL.  of  aircraft,  V7  N*4 
P375-377  JUL-AUG  70. 

supplementary  note:  revision  of  report  dated  7 JAN 

70. 

descriptors;  <*S0NIC  boom,  mathematical  ANALYSIS), 
pressure,  supersonic  aircraft,  jet  transport  planes, 

THEORY  (U) 

identifiers:  overpressure,  supersonic  transports  (U) 

CONSIDERATION  IS  GIVEN  TO  BOTH  THE  POSITIVE  AND 

negative  parts  of  the  overpressure  signature  in  an 

ANALYSIS  OF  LOWER  BOUND  CONFIGURATIONS  FROM  THE 
NONASYMPTOTlC  THEORY.  (U) 
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descriptors;  <»sonic  boom,  reduction),  two  dimensional 
f!52.  -low  riELOS.  jets.  FUAT  FUATE  HOOEIS,  LEAOINS 
edges,  interactions 

identifiers;  nonuniform  flow,  evaluation 
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(u) 


AN  INVESTIGATION  WAS  MADE  OF  A ’NONUNIFORM  FLOW 
FIELD*  SONIC  BOOM  ELIMINATION  DEVICE.  THE  TWO- 
OIMENSIONAU  flow  FIELD  CONSISTS  OF  ^ SUIT  JtT 
IMPINGING  ON  AN  INCLINED  FAT  PLATE  AIRFOIL.  ThE 
report  presents  ind'PENoent  analyses  of  the  problem 

AS  WELL  AS  A critique  OF  THE  ANALYSIS.  THE  HAJOk 
MNO^NG  IS  that  ONE  CAN  EXPECT  NO 

Reduction  in  the  strength  of  the  leading  edge  shock 

WAVE  AT  A THOUSAND  CHORD  LENGTHS  FROM  THE  PLATU  WHEN 
«HFArL  TO  tSe  CORRESFOSDINF.  CASE  WITHOUT  JET  FLOW 

ISAME  Chord  and  lower  surface  pressure),  under 
identical  conditions,  a 20*  REDUCTION  IS  FOUNQ. 

( AUTHOR ) 
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UNCLASSIFIED  REPORT 
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SONIC  BOOM  RESEARCH  (3R0)t  NASA  HE ADQUARTERS t 
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oescriptorss  (•sonic  boom,  wave  propagation)*  transonic 

CHARACTERISTICS.  PROPAGATION,  INTERACTIONS,  PRESSURE, 
numerical  methods  and  PROCEDURES  (U> 

identifiers;  overpressure,  finite  difference 

THEORY,  <u» 

IT  IS  important  to  predict  SONIC  BOOM  OVERPRESSURE 
signatures  in  the  VICINITY  Of  A CAUSTIC.  IN 
particular,  one  NEEDS  TO  BE  ABLE  TO  CALCULATE  THE 
OVERPRESSURE  WHEN  THE  CAUSTIC  SURFACE  INTERSECTS,  OR 
when  it  is  near  the  ground.  WHILE  THE  ANALYTICAL 
formulation  of  this  problem  is  a SIMPLE  ONE,  THE 
SOLUTION  BY  formal  MATHEMATICAL  TECHNIQUES  PRESENTS 
GREAT  DIFFICULTIES,  CONSEQUENTLY,  THERE  IS  GREAT 
IMPETUS  for  developing  NUMERICAL  TECHNIQUES  THAT  CAN 
PROVIDE  SUCH  PREDICTIONS,  HERE  THE  AUTHORS  REPORT 
ON  THE  extension  TO  THE  CAUSTIC  PROBLEM  OF  A 

technique  developed  by  murman  and  cole  for 

TRANSONIC  Flows,  (author)  (u) 
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airports,  reduction,  urban  areas  (U) 

identifiers:  •noise  pollution,  •supersonic 

transports  (U) 

The  first  aim  of  the  booklet  is  to  clarify  the 
Basic  concepts  and  terminology  necessary  in  any 
discussion  of  airport-community  noise  and  the  SST. 
the  second  aim  of  the  booklet  is  to  describe  the 
expected  noise  of  the  planned  commercial  SST-.USING 
The  terminology  and  concepts  developed  to  DESc»<IBE 
aircraft  noise,  this  description  tries  to  put  sst 
NOISE  into  perspective  BY:  summarizing  The 
status  of  The  major  efforts  to  reduce  sst  NOISE! 
clarifying  some  of  the  old  numerical  values  for 

SST  NOISE  which  HAVE  CAUSED  CONFUSION!  COMPARING 

the  noise  of  the  sst  with  that  of  other  airplanes 

IN  TERMS  OF  CERTIFICATION  NOISE  LEVELS!  AND  SHO/^ING 
HOW  THE  AIRPORT-COMMUNITY  NOISE  FROM  SST  OPERATIONS 
FITS  into  THE  NOISE  PICTURE  ALONG  WITH  THE  NEW 
airplanes  of  THE  FUTURE.  (AUTHOR)  (U) 
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unclassified  report 
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descriptors:  usonic  boom,  simulation).  ( wSTRUcTURES , 

gust  LOADS),  AIRBURST,  BLAST,  SHOCK  WAVES,  PRESSURE, 
INTEGRAL  TRANSFORMS,  GREAT  BRITAIN  (U) 

THE  aerial  blast  WAVE  GENERATED  BY  A SMALL 
EXPLOSION  may  BE  USED  TO  PRODUCE  IMPULSIVE  FORCING  OF 
STRUCTURES  WITH  NATURAL  PERIODS  LONGER  THAN 
approximately  I MSEC!  THE  FREE  RESPONSE  OF  SUCH 

structures  may  then  be  determined,  a technique  has 

BEEN  DEVELOPED  USING  SPATIAL  DISTRIBUTIONS  OF 
EXPLOSIVE  WHEREBY  IT  IS  POSSIBLE  TO  GENERATE  WAVES  OF 
much  longer  DURATIONS  AND  OF  A MUCH  WIDER  RANGE  OF 
SHAPES,  SO  THAT  STUDIES  OF  THE  FORCED  RESPONSE  OF 
structures  are  made  FEASIBLE.  ThE  TECHNIQUE  HAS 
BEEN  applied  to  THE  GENERATION  OF  A BLAST  WAVEFORM  OF 

The  same  shape  as  that  of  the  sonic  bang,  for 

EXAMPLE,  THUS  PERMITTING  STUDIES  OF  RESPONSE  TO  SONIC 
BANGS  To  BE  CARRIED  OUT  WITHOUT  THE  NECESSITY  OF 
flying  SUPERSONTC  aircraft  and  without  recourse  TO 

Scaled  model  experiments,  (author)  (u) 
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FEB  71  52P  SEEBASS.R.  I 

REPT*  no.  01-82-1039 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  <*S0N1C  BOOM,  MATHEMATICAL  MODELS!,  SHOCK 

WAVES,  Wave  functions,  reflection,  supersonic  flight, 
PARTIAL  differential  EQUATIONS,  NONLINEAR  SYSTEMS  (Ul 

identifiers;  computers,  graphics  <u> 

THE  paper  is  concerned  WITH  MODIFYING  THE  BASlC 
THEORY  OF  SONIC  BOOMS  TO  INCLUDE  NONLINEAR  EFFECTS 
NOT  PROPERLY  ACCOUNTED  FOR  IN  THE  NEIGHBORHOOD  OF  A 
CAUSTIC,  THE  BASIC  THEORY  ACCOUNTS  FOR  NONLINEAR 
EFFECTS  ON  THE  PROPAGATION  OF  THE  PRESSURE  SIGNAL 
DOWN  A RAY  TUBE,  BUT  THE  CONCEPT  OF  RAY  TUBES  IS  A 
LINEAR  ONE*  THE  ENVELOPE  OF  THE  RAYS  IS  A CAUSTlC 
surface;  THIS  surface  is  the  LOCUS  OF  CUSPS  IN  THE 
ACOUSTIC  WAVE  FRONTS*  INTEREST  IS  IN  THE  DETAILED 
STRUCTURE  OF  THE  WAVE  FRONT  AS  IT  REFLECTS  *T  A 
CAUSTIC  SURFACE.  (AUTHOR)  (U) 
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descriptors;  (*GLASS,  vulnerability),  <*sonic  boom, 
glass),  brittleness,  predictions,  supersonic  flight, 
experimental  DaTAi  test  methods,  damage  assessment, 

MODELS ( SiMULAT IONS ) <U) 

A pneumatic  pistonpmone  simulator,  developed  bY 
WYLE  laboratories,  WAS  USED  UNDER  THE  PRESENT 
CONTRACT  TO  EXPERIMENTALLY  DETERMINE  DAMAGE  POTENTIAL 
TO  single  strength  glass  specimens  when  EXPOSE!)  TO 
REPETITIVE  SONIC  BOOMS.  THE  GLASS  SPECIMEN 
DIMENSIONS  WERE  TYPICALLY  MB  INCH  X HB  INCH  X 3/32 
INCH*  IN  THESE  EXPERIMENTS,  PARTICULAR  EMPHASIS 
WAS  PLACED  ON  THE  CUMULATIVE  DAMAGE  FROM  A LARGE 
NUMBER  OF  BOOMS.  PRELIMINARY  STATIC  STRENGTH  TESTS 
WERE  CONDUCTED  ON  TWO  SUES  OF  NEW  (PREVIOUSLY 
UNUSED)  SINGLE  STRENGTH  GLASS  To  DETERMINE  MEAN 
VALUES  and  PROBABILITY  DISTRIBUTIONS  OF  INCIPIENT 
FAILURE  PRESSURES,  AND  A FEW  SUCH  TESTS  WERE  ALSO 
conducted  for  used  (SCRATCHED  AND  WEATHERED) 

Glass  specimens,  as  a by-proouct,  these  tests 

YIELDED  data  REGARDING  NONLINEAR  STIFFNESS 
characteristics  of  glass  PANES  AND  THE  EFFECTS  OF 
BOUNDARY  CONDITIONS  ON  THIS  STIFFNESS.  ALTHOUGH 

The  TEST  data  are  limited,  results  indicate  That 
SONIC  BOOM  overpressures  HEGUIRED  TO  CAUSE  INCIPIENT 
failure  are  NEARLY  COMPARABLE  TO  STATIC  FAILURE 
PRESSURES,  and  THE  PROBABILITY  OF  GLASS  FAILURE  AT 
realistic  sonic  booh  OVERPRESSURES  IS  QUITE  SMALL  FOR 
PROPERLY  MOUNTED  NEW  GLASS*  FURTHER  EXPERIMENTS 
WILL  be  required  TO  VALIDATE  AND  EXTEND  THESE 

results,  a preliminary  glass  neighborhood  survey 
WAS  conducted  to  determine  breakage  rates  under 
natural  ENVIRONMENTS)  MOwEVER,  BECAUSE  OF  THE  SMALL 
SAMPLE  SIZE,  THE  GLASS  HHEAKAGE  STATISTICS  OBTAINED 

were  of  limited  value  in  formulating  a realistic 

BREAKAGE  PROBABILITY  MODEL.  (U) 
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descriptors:  (*S0N1C  boom,  model  tests»»  (•supersonic 

aircraft,  sonic  boomi,  atmospheres,  interactions, 
terrain,  test  facilities,  acoustic  horns,  gas  FLoW, 
THERMAL  PROPERTIES,  MICROPHONES,  TURBULENCE,  PRESSURE, 
diffraction,  mathematical  PREDICTION, 

MODELS! SiMULAT IONS  I (U) 

identifiers:  overpressure,  GRAPHSICHARTS)  (U) 

THE  effects  of  SONIC  BOOM  INTERACTION  WiJH  SEVERAL 
TOPOGRAPHIC  CONFIGURATIONS  AND  WITH  INERTIAL  AND 
THERMAL  TURBULENCE  HAVE  BEEN  INVESTIGATED  IN  REDUCED 

SCALE  Utilizing  an  acoustic  horn  type  test  facility. 

OPERATIONS  OF  THE  FACILITY  AND  THE  SPECIFIC 

modifications  required  TO  generate  the  Inertial  and 
Thermal  turbulence  are  desired,  eight  topographic 

MODEL  CONFIGURATIONS  WERE  TESTED  OVER  A RAnGe  Of 

model  orientations  and  wave  incidence  angles 
corresponding  TO  MACH  NUMbERS  RANGING  BETWEEN  1.0 
AND  I.R.  regions  OF  SIGNIFICANT  OVER-PRESSURE  ON 
THE  model  surface,  ARISING  AS  A CONSEQUENCE  OF  WAVE 

Reflection  phenomena  were  studied  in  particular, 

GOOD  agreement,  both  AS  TO  THE  MAQNtTUtJE  OF  ThE 
OVER-PRESSURE  AND  THE  TIME  OF  OCCURRENCE  OF  THE 

pressure  peaks,  was  obtained  with  the  predictions  of 
linear  acoustic  theory.  (AUTHOR)  (u) 


1 

I 


87 


Unclassified 


/Z0M39 


il 


unclassified 


DDC  report  BIBLIOaRAPHY  SEARCH  CONTROL  NO.  /Z0M09 

AO-  723  B79  20/1  1/2 

federal  aviation  administration  WASHINGTON  D C SYSTEMS 
research  and  development  service 

aircraft  noise  standards  and 

Regulations.  (u) 

descriptive  note:  speech  kept,  mah-apr  7i, 

APR  71  7HP  POWER.JOSEPH  K.  i 

REPT.  NO.  FAA-RD-7I-2H 

unclassified  REPORT 


descriptors:  (♦jet  plane  noise,  ♦standards),  (*united 

states  government,  civil  AVIATION),  JET  ENGINE  NOISE, 
SONIC  BOOM,  TA)(EOFF,  AIRCRAFT  LANDINGS,  AIRPORTS, 

tolerancesiphysiology ) (U) 

THE  PAPER  discusses  PUBLIC  LAW  90-Mll  AND  FAR 
PART  36  OF  FEDERAL  REGULATIONS.  NOISE 
exposure  FORECASTS  AND  VARIOUS  SYSTEMS  FOR  RATING 
aircraft  NOISE  WORLD-WIDE  ARE  PRESENTED.  NOlSE 
CERTIFICATION  AND  AIRCRAFT  RETROFIT  REGULATIONS  ARE 
DISCUSSED  AS  WELL  AS  AIRCRAFT  OPERATIONAL  PROCEDURES 
TO  REDUCE  NOISE*  (AUTHOR)  (U> 
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descriptors;  <*N0ISE,  »REVIEWS),  public  health, 
environment,  stressipsychology ) , stressiphysiolOgy I , 
control,  hearing,  industrial  medicine,  sonic  boom, 
bibliographies 

identifiers;  *noise  pollution 

physically,  noise  is  a complex  sound  that  has 
little  or  mo  periodicity,  however,  the  essential 
characteristic  of  noise  is  its  undesirability. 

Thus,  noise  can  be  defined  as  any  annoying  or 
Unwanted  sound,  in  recent  years,  the  rapid  increase 
OF  noise  level  in  OUR  ENVIRONMENT  HAS  BECOME  A 
national  public  health  hazard,  noise  affects  mAn»S 
STATE  Of  mental,  PHYSICAL,  AND  SOCIAL  WELL-BEING, 
the  problem  forms  a SPECIAL  TYPE  OF  AlR  POLLUTION. 

NOISE  study  Is  A RATHER  NEW  SUBJECT  AMONG  OTHER 
BRANCHES  OF  SCIENCE,  THE  TRANSITION  FROM  ART  TO 
NEAR-SCIENCE  STARTED  FROM  BEFORE  THE  WORLD  WAR 
II*  THE  WORK  IS  AN  ATTEMPT  TO  ARRIVE  AT  AN 

Understanding  of  the  general  situation  on  the  problem 
OF  noise.  The  survey  consists  of  four  major 
parts;  the  present  status  of  NOISE  pollution,  its 
SOURCES,  its  effects,  AND  THE  CONTROL.  MANY  URGENT 
research  needs  ARE  ALSO  IDENTIFIED.  FINALLY,  LISTS 
OF  terminology  and  BIBLIOGRAPHY  RELATING  TO  NOISE 
POLLUTION  PROBLEMS  ARE  PROVIDED.  (AUTHOR)  lU) 
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availability;  pub.  in  science,  Vl7l  PS65-5A7,  12 
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descriptors;  < *microbarometric  waves,  measurement), 

(♦MANNED  SPACECRAFT,  SONIC  BOOM),  SOUND  TRANSMISSION, 

turbulence,  upper  atmosphere,  supersonic  flow,  kinetic 
theory,  low  frequency,  BERMUDA  (U) 

identifiers;  apollo  J2  spacecraft,  APOLLO,  aPOLLO  13 
spacecraft,  INFRASONICS,  RADIATION  (U) 

LOW-FREQUEMCY  sound  has  been  recorded  on  at  least 
TWO  occasions  in  BERMUDA  WITH  THE  PASSAGE  OF 
apollo  rocket  vehicles  188  KILOMETERS  ALOFT.  THE 
SIGNALS,  WHICH  ARE  REMINISCENT  OF  N-WAVES  FROM 
sonic  booms,  a«ES  horizontally  coherent;  have 
extremely  high  (SUPERSONIC)  TRACE  VELOCITIES 
ACROSS  THE  tripartite  ARRAYS!  HAVE  NEARLY  IDENTICAL 
APPEARANCE  AND  FREQUENCIES!  HaVE  ESSENTUllY 
identical  arrival  times  after  ROCKET  LAUnCH!  aRE  THE 
ONLY  coherent  SIGNALS  RECORDED  OVER  MANY  HOURS. 

these  observations  seem  to  establish  that  The 
recorded  sound  COMES  FROM  THE  ROCKETS  AT  HI<»H 
elevation,  despite  this  high  ELEVATION*  THE  VALUES 

OF  surface  pressure  appear  to  be  explainable  on  the 

basis  Of  A COMBINATION  OF  A KINETIC  THEORY  APPROACH 
TO  SHOCK  formation  IN  RaREFIEO  ATMOSPHERE  WITH 
established  QAS-OYNaMICS  SHOCK  THEORY.  (AUTHOR)  (U) 
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descriptors;  uunoerwater  sound,  measurement).  (*S0NIC 
booh,  underwater  SOUND),  JET  FIGHTERS,  SOUND 
transmission,  deep  water,  surface  to  underwater*  naval 
aircraft  (U) 

identifiers;  air  water  interactions,  most  project- 

9 (U) 


SONIC  booms  LaIO  DOWN  BY  NAVY  FTGHTER  AIRCRAFT 
flying  at  MACH  1. 1-1,2  HAVE  BEEN  OBSERVED  BLLOW  THE 
SURFACE  OF  THE  SEA  BY  M£aNS  OF  A STRING  OF 
HYDROPHONES  195  FEET  LONG  DANGLING  FROM  A SURFACE 

SHIP.  THE  Underwater  booms  were  found  to  decay 

ABOUT  AS  THE  *3/2  POWER  OF  THE  DEPTH  BELOW  THE 
SURFACE,  TO  HAVE  THE  SAME  SPECTRAL  CONTENT  AS  THE 
BOOM  In  air,  and  TO  TRAVEL  DOWN  THE  STRING  »<ITH  THE 
velocity  of  sound  in  water,  these  FINDINGS 
CONTRADICT  THE  THEORY  Of  AN  'INHOMOGENEOUS*  WAVE 
INCIDENT  beyond  THE  CRITICAL  AN&LE » AS  ORIGINALLY 
STATED  BY  RAYlEIGH  AND  AS  RECENTLY  EXTENDED  TO 
SONIC  BOOMS  BY  SAWYERS  AND  COOK,  THEY  SUGGEST, 

INSTEAD,  that  THE  UNDERWATER  SONIC  BOOM  IS  A WAVE 
scattered  BY  the  ROUGH  SEA  SURFACE  INTO  THE  S£A 
BELOW,  ITS  DF.CAV  WITH  OEPTH’IS  SO  RAPID  THAT  IT  IS 
NOT  likely  to  be  PERCEPTIBLE  AGAINST  THE  AMoIeNT 

NOISE  Background  at  depths  greater  than  one  or  two 
thousand  feet  in  the  deep  sea,  (AUTHOR)  <U) 


91 

UNCLASSIPIEO 


/ 20M09 


UNCLASSIFIED 

ODC  REPORT  8I3U10QRAPHY  SEARCH  CONTROL  NO,  /Z0M09 
AO-  72B  185  20/1 

Rochester  univ  n t dept  of  electrical  engineering 

t 

measurements  of  the  refraction  and  diffraction 
Of  a short  n wave  by  a gas-filled  soap 

BUBBLE  I 


(U  > 


9P 


DAVY, BRUCE  A.  IBLACKSToCk, 


SEP  70 
DAVID  T , 5 

CONTRACT!  F**‘<A20“69-C-0aNH 
PROj;  AF-9781 
task:  978102 

monitor;  AFOSR  TR-71-1670 

unclassified  report 
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society  of  AMERICA,  Vm9  N3  PT2  P732-737  MAR  71* 

descriptors;  (*sonic  boom*  spectrum  signatures;*  i*sound 

TRANSMiSstONt  BUBBLES),  EXPERIMENTAL  DESIGN,  TEST 
EQUIPMENT,  test  METHODS*  REFRACTION,  DIFFRACTION, 

FOCUSING  tU) 

identifiers;  waveforms  lu) 

the  pressure  signatures  OF  SONIC  BOOMS  MEASURED  IN 
the  field  often  SHOW  considerable  variations  from  THE 

IDEAL  N waveshape.  PEAXED  ANU  ROUNCED  VERSIONS  OF 
THE  N ARE  COMMONLY  OBSERVED.  PIERCE  HAS  PROPOSED 
THAT  peaking  aNO  ROUNDING  ARE  THE  RESULT  OF 
REFRACTION  AND  DIFFRACTION  CAUSED  BY  aTmOSPMERIC 
INHOMOGENEIT lES.  TO  TEST  THIS  EXPLANATION,  A MODEL 
experiment  has  been  carried  OUT  IN  THE  LABORATORY. 

N WAVES  about  I CM  LONG  WERE  PRODUCED  BY  AN 
ELECTRIC  SPARK.  REFRACTED  AND  DIFFRACTED  BY  A GaS- 
FILLED  SOAP  BUBBLE,  AND  RECEIVED  BY  A VERY  WIDE-RANGE 

condenser  microphone,  the  microphone  output  WaS 
displayed  on  an  oscilloscope.  The  spark-microphone 
distance  was  held  fixed,  ANO  MEASUREMENTS  WERE  TAKEN 
WITH  the  bubble  AT  VARIOUS  POINTS  IN  BETWEEN.  THE 
BUBBLE  acted  AS  A CONVERGING  ACOUSTIC  LEnS  WHEN  IT 
WAS  FILLED  WITH  ARGON  ANO  AS  A DIVERGING  LENS  WHEN 
FILLED  with  HEUUH.  IT  WAS  FOUND  THAT  THE 

converging  lens  caused  peaking  of  the  n wave,  While 
THE  diverging  LENS  CAUSED  ROUNDING.  THESE  RESULTS 
qualitatively  SUPPORT  PIERCE’S  THEORETICAL  MODEL. 

THE  data  do  not  SERVE  AS  A QUANTITATIVE  TEST  QP 
PIERCE’S  SPECIFIC  NUMERICAL  EXAMPLES,  HOWEVER, 

BECAUSE  THE  PARTICULAR  CONDITIONS  HE  ASSUMED  WERE  NOT 
reproduced  in  our  EXPERIMENT.  A DISCUSSION  IS  GIVEN 
OF  The  effect  OF  SOME  OF  THESE  CONDITIONS,  SUCH  AS 
the  order  and  RELATIVE  TIME  OF  ARRIVAL  OF  THE 
refracted  ANO  DIFFRACTED  WAVES,  ON  THE  WAVEFORM,  (U> 
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J,  L,  RYHMING  CONCLUDED  THAT  THE  MINIMUM-BOOM 
BODY  FOR  GIVEN  BOW-SHOCK  WAVE  DRAG  AND  MAXIMUM  BODY 
thickness  is  ALSO  THE  MINIMUM  DRAG  BODY  DUE  TO  THE 
BOW  SHOCK  FOR  A GIVEN  MAXIMUM  BODY  THICKNESS.  IT  IS 

SHOWN  That  the  above  conclusion  is  only  valid  for 
ASYMPTOTIC  distances.  ThE  GEOMETRY  OF  ThE  MINIMUM- 

aOOM  body  depends  on  the  distance  for  which  one  wants 
TO  minimize  the  sonic  boom,  (AUTHOR)  (U) 
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descriptors:  («ELECTRIC  discharges,  ACOUSTIC 

PROPERTIES),  SOUND  TRANSMISSION,  GAS  DISCHARGES*  SHOCK 
WAVES,  Sonic  boom,  transients  iu) 

The  report  summarizes  work  performed  at  KALAMaZOO 
COLLEGE  during  THE  PERIOD  1962-1970  ON  THE  STUDY  OF 
ACOUSTIC  transients  IN  Al«.  THE  MAJOR  PORTION  Of 
THIS  research  Was  a many  faceted  study  of  the 
ACOUSTIC  TRANSIENTS  PRODUCED  IN  AIR  BY  WfcAK  SPARKS. 

THE  SPARK  ENERGIES  WERE  |N  THE  RANGE  O.OOU  - O.b^ 

J,  AND  THE  acoustic  WAVEFORMS  RESEMBLEO  N WAVES 
with  durations  of  10  - MO  MICROSECONDS  AND  AMPLITUDES 
OF  THE  ORDER  OF  0.01  ATMOSPHERE.  THESE  WAVEFORMS 
WERE  OBSERVED  By  MEANS  OF  WlOE-BAND  CONDENSER 
MICROPHONES.  IT  Was  possible  TO  REPRODUCE  A WEAK 
shock  WITH  A RISE  TIME  AS  SHORT  AS  1/2  MICROSECONDS. 
TOPICS  INVESTIGATED  INCLUDE  THE  DEPENDENCE  Of 
ACOUSTIC  WAVEFORM  UPON  PROPAGATION  DIRECTION,  SPARK 

length,  and  Discharge  energy:  the  distortion  of  the 

WAVE  PROFILE  WITH  PROPAGATION  DISTANCE’-  AND  THE 
DIFFRACTION  AND  SCATTERING  OF  N WAVES  FROM 
RECTANGULAR  PLATES,  CIRCULAR  DISCS,  AND  CYLINDRICAL 
RODS.  (AUTHOR)  (Ul 


9 A 

unclassified 


/Z0M09 


UNCLASSIFIED 

DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /Z0M09 
AD-  728  332  S/IO  20/1 

Stanford  research  inst  henlo  park  calif 

A study  of  sensitivity  to  noise.  (U) 

descriptive  note:  final  kept., 

JUN  71  6SP  BECKER, R.  W.  fPOZA.F.  i 

kryteriK.  d.  ; 
contract:  O0T-FA69WA-221  1 

monitor:  faa-eq  7i-m 

UNCLASSIFIED  REPORT 


descriptors:  (•noise,  sensitivity),  {•psychophysiology, 

• sonic  boom),  auditory  perception,  PSYCHOACOUST  1 cs , 
REACTION(PSYCHOLOGY)  , PERSONALITY,  ATTITUDES, 

simulation,  analysis  of  Variance  (u) 

identifiers:  noise  pollution  (U) 

IN  THE  study,  IHO  SUBJECTS  WERE  EXPOSED  TO 

simulated  sonic  booms  and  recorded  residential  noises 

IN  ONE,  TWO,  OR  THREE  TwQ-HOUR  SESSIONS  OVER  A PERIOD 
OF  SIX  months,  ELECTROPHYSIOlOGICAL  MEASURES  OF 
HEART  Rate  and  electromyographic  RESPONSES  To  The 
STIMULI  WERE  ANALYZED.  BIOGRAPHICAL, 

OeMOGRAPHICAL,  AND  PERSONALITY  INVENTORIES  <»ERE  ALSO 

obtained  for  each  of  the  subjects,  the  purpose  of 
This  research  was  to?  determine  whether  there  are 
different  degrees  of  psychological  and  physiological 
sensitivity  to  noise  in  a large  group  of  people;  TO 
determine  WHETHER  AND  HoW  SUCH  SENSITIVITY  VArIED  IN 

time;  And  to  relate  such  sensitivity  to  other 

PSYCHOLOGICAL  AND  PERSONALITY  VARIABLES. 

significant  differences  in  psychological 
sensitivity  to  noise  were  found  in  the  subject 
population,  these  differences  remained  stable  For 

THE  duration  OF  THE  EXPERIMENT  And  WERE  ALSO  pOUND  TO 
BE  RELATED  TO  THE  ATTlTUUlNAL  AND  BELIEF  STRUCTURES 
OF  THE  INDIVIDUALS.  DEFINITE  PHYSIOLOGICAL 

Responses  to  the  simulated  sonic  booms  were  observed. 

HOWEVER,  THE  PHYSIOLOGICAL  INDICES  USED  IN  THIS 
RESEARCH  OlO  NOT  SHOW  INDIVIDUAL  DIFFERENCES  IN 
PHYSIOLOGICAL  SENSITIVITY  TO  NOISE.  THESE  RESULTS 
DO  NOT  PRECLUDE  THE  POSSIBILITY  THAT  MORE  ELABORATE 
AND  EXTENSIVE  PSVCHOPhYS I OLOG I C AL  MEASUREMENT  MIGHT 
DEMONSTRATE  VARYING  PHYSIOLOGICAL,  SENSITIVITY  To 
NOISE,  (AUTHOR)  (U> 
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The  effects  of  simulated  sonic  booms  on 

tracking  PERFORMANCE  AND  AUTONOMIC  RESPONSE#  (U) 
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descriptors;  (•sonic  boom,  ‘react ioni psychology )> . 
performance  tests,  responses.  TRACKINIi.  HEART,  SKIN. 
psychophysiology,  simulation  (U> 

identifiers:  overpressure,  heart  rate  (U) 

subjects  were  exposed  to  four  simulated  MNDOOR’ 
sonic  Booms  over  an  approximate  thirty-minute  period, 
the  overpressure  levels  were  I.O,  2.0  AND  M»0  PSF 
(AS  measured  'OUTDOORS*)  wITH  DURATIONS  OF  295 
milliseconds,  subjects  performed  a TWO-DIMENSIOnAL 
compensatory  tracking  Task  during  the  exposure  period 

AND  CONTINUOUS  RECORDINGS  WERE  OBTAINED  OF  HEART  RATE 
AND  skin  conductance*  NO  EVIDENCE  OF  PERFORMANCE 

Impairment  was  found  for  any  of  the  overpressure 

LEVELS.  RaTHER,  PERFORMANCE  IMPROVED  SIGNIFICANTLY 
following  boom  stimulation  ALONG  WITH  HEART-RATE 

deceleration  and  skin  conductance  increase,  the 
obtained  pattern  suggests  that  the  simulated  booms 
may  have  elicited  more  of  an  orienting  or  alerting 
response  than  a startle  reflex,  the  results  are 
discussed  in  terms  of  The  possible  importance  Of  rise 
time  as  a determinant  of  the  physiological  and 
performance  effects  which  may  be  produced  by  sonic 
booms,  since  faster  rise  times  of  the  simulated 
booms  might  have  increased  loudness  sufficiently  to 
change  these  results  considerably,  care  should  be 
taken  To  avoid  drawing  unwarranted  conclusions, 
relative  to  general  sonic  boom  effects,  on  the  basis 
of  these  findings  alone.  (AUTHOR)  (Ul 
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descriptors:  ( *ENV IRONMENT , problem  SOLVING),  (*AIR 
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pollution,  REVIEWS).  (*WATt:R  POLLUTION,  KEV1EWS>, 
corrections,  ecology,  MINING  ENGINEERING,  ARSE^Ic, 

antarctic  regions,  Sonic  boom,  airports,  fog,  enzymes, 
SEA  ICE,  mercury,  FOOD,  USSR,  PUBLIC  HEALTH,  PETKqlE^M 
INDUSTRY,  VERMONT,  ARCTIC  REGIONS,  INDIANA,  HARBORS,  NEW 
YORK,  sanitary  ENGINEERING,  REFINERIES,  GEORGIA  tU) 

identifiers;  water  reclamation,  weather  modification, 
NOISE  pollution,  HOUSTON  SHIP  CHANNEL,  SURFACE  WaTER 

runoff,  detergents  lul 

THE  article  includes  VERY  BRIEF  REPORTS  ON  VARIOUS 

environmental  topics  some  of  the  topics  include: 
eaRThquake-Resistant  building  construction,  noise 
pollution:  ecological  Changes  caused  by  the  aswan 
dam:  monitoring  startup  of  new  mines  and 
shutdown  of  old  furnaces:  arsenic  in  detergents  and 
in  run-off  waters;  oahaged  food  value  of  vegetable 
crops:  enzymes  in  detergents:  environmental 

safety  in  HOUSTON  SHIP  CHANNEL!  LIMITS  OF 
human  tolerance  for  MERCURY  CONTENT  OF  FOODS! 

SCALED  costing  OF  WATER  AS  INCENTIVE  FOR  INDUSTRIAL 
REUSE!  thermal  POLLUTION  OF  LAKES  AND  RIVERS! 
survey  CF  pollution  control  BT  industry:  OIL 
discoveries  in  THE  ARCTIC — OWNERSHIP’,  NEW  CITY 
ON  STaTeN  ISLAND!  PNEUMATIC  COLLECTION  OF  TRASH 
CITYWIOEJ  DEEP  WELL  WaSTE  DISPOSAL  FOR  WATER! 

STOL  airports  for  LARGE  CITIES!  SINKING  LAND 
COMBATTED  BY  SOLID  WASTL  DISPOSAL!  wATER  POLLUTION 
BY  FEED  LOTS!  RADIATION  TREATMENT  FOR  SEWAGE!  Tax 
INCENTIVES  FOR  COAL  BURNERS,  (U) 
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descriptors:  (-»S0N1C  BOOMi  reouctionj,  (•supersonic 

planes,  sonic  BOOM),  SUPERSONIC  CHARACTERISTICS* 
PRESSURE,  combustion.  BOUNOARY  LAYER,  INTERFERENCE. 
lift,  jets,  lasers  (U) 

identifiers:  scat  ibf  aircraft,  supersonic  transport 

PLANES  (U) 

the  potential  of  mooifying  supersonic  aircraft 
sonic  boom  signatures  by  means  of  altering  the  flow 
FIELD  In  the  vicinity  OF  THE  AlRCHAFT  WAS 
investigated  theoretically,  a specific  airplane, 

The  NASA  scat-isf,  was  selected  as  a basis,  and 
A CRUISE  flight  CONDITION  OF  MACH  2.7,  62,000  FEET 
Was  CHOSEN.  SIGNATURES  WERE  COMPUTED  USING  KEaL 
11962)  atmospheric  PROPERTIES.  FINITE  RISE 
TIMES,  reduced  overpressures,  AND  REDUCED  SMOC< 

PRESSURE  RISES  WERE  AMONG  THE  SIGNATURE  IMPROVEMENTS 
INVESTIGATED.  FLOW  FIELD  ALTERATION  MECHANISMS 
CONSIDERED  INCLUDED  FREE  COMBUSTION,  BOUNDARY  LAYER 

MASS  addition,  force  fields,  and  laser-gene«ated  heat 

FIELDS,  finally,  THE  CONCEPT  OF  A SEPARATE  'PENALTY 
aircraft'  was  PUT  FORTH.  THIS  WOULD  BE  AN  aIRcRAFT, 

presumably  carrying  no  payload,  that  would  Fly  flY  in 
close  proximity  (SO  THAT  THE  SONIC  BOOMS 
INTERFERE)  TO  THE  BASELINE  AIRCRAFT  AND  RELIEVE  THE 
NECESSITY  OF  INCREASING  THE  BASELINE  aIRCRAFT  GROSS 
WEIGHT  BECAUSE  OF  SONIC  BOOM  ALLEVIATION  SCHEMES. 
(AUTHOR)  (U» 
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maneuver  effects,  (U» 

descriptive  note:  final  REPT.  APR  70-FEB  71, 

FEB  7 1 3 1 IP 

kept*  no.  06-A12108-1 
contract;  oOT“FA70WA-23Ib 
monitor;  FAA-EG)  7l-2 

unclassified  report 
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(♦SUPERSONIC  PLANES,  SONIC  BOOM),  PRESSURE,  NUMERICAL 

analysis,  statistical  data  (U) 

identifiers;  scat  isf  aircraft,  •supersonic 
transports  <U) 

The  methods  and  results  of  the  study  of  the  effects 
OF  operational  sst  maneuvers  on  sonic  boom  A«£ 
contained  In  three  volumes,  volume  I shows  that 
the  theoretical  effects  of  operational  maneuvers  due 
TO  typical  sst  maneuvers  are  small  except  FDR 
maneuvers  at  MACH  NUMBERS  BELOW  ABOUT  MACH  l»3* 
methods  are  outlined  for  applying  the  results  to 
ANY  airplane,  and  SELECTED  PRESSURE  SISNATUHES  ARE 

presented  for  the  u.s.  sst  ano  scat  15-F. 

(AUTHOR)  (U) 
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STUDY  covering  CALCULATIONS  AND  ANALYSIS  OF 
SONIC  BOOM  DURING  OPERATIONAL  MANEUVERS. 
volume  III.  DESCRIPTION  OF  COMPUTER 
PROGRAM  'SONIC  BOOM  PROPAGATION  IN  A 
STRATIFIED  atmosphere*  AND  ESTIMATION  OF 

LIMITATION  NEAR  CAUSTICS.  tU) 
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descriptors;  (*SUPeRSONlC  planes,  sonic  boom),  computer 
programs,  pressure*  METEOROLOGICAL  PARAMETERS  (U) 

identifiers:  scat  isf  aircraft,  fortran,  fortran  h 

programming  language,  *supersonic  transports  (Ul 

the  methods  and  results  of  the  study  of  the  EFP’ECTS 
of  operational  sst  maneuvers  on  sonic  boom  are 
contained  in  three  volumes,  volume  III  DESCRIBES 
THE  computer  PROGRAM,  *S0N1C  BOOM  PROPAGATION 
IN  A stratified  atmosphere**  WRITTEN  IN  FORTRAN 
IV  FOR  PROCESSING  ON  AN  IBM  7U90  OR  CDL  G600  AND 

plotting  on  a calcomp  digital  incremental  plotter, 

IT  provides  The  capability  to  calculate  sonic  booh 
pressure  signatures  generated  by  arbitrary 

MANEUVERING  AIRPLANES  IN  HORIZONTALLY  STRATIFIED 
atmospheres  with  wind.  (AUTHOR)  lU) 
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descriptors:  (*supersonic  planes,  -sonic  boomi,  flight 

testing,  acceleration,  level  flight,  mathematical 
analysis  (UI 

identifiers:  scat  15F  aircraft,  -supersonic 

TRANSPORTS  lu> 

the  methods  and  results  of  the  study  of  the  effects 
of  operational  sst  maneuvers  on  sonic  boom  are 
contained  in  THREE  VOLUMES.  VOLUME  I I CONTAINS  A 
flight  test  plan  designed  to  investigate  caustics  AT 
The  ground  produced  during  longitudinal 
accelerations,  circular  turns,  and  steady,  level 
flight  at  The  threshold  mach  number,  a flight 
test  plan  is  defined  for  studying  sonic  booh 
Phenomena  near  lateral  cut-off.  charts  are 

PROVIDED  TO  BE  USED  IN  THE  FIELD  IN  DETERMINING  THE 
required  airplane  position  relative  TO  The  measuring 
NETWORKS  as  A FUNCTION  OF  FLIGHT  VARIABLES  AND 

meteorological  conditions,  methods  are  given  for 
calculating  caustic  locations  due  to  longitudinal 
accelerations  and  the  lateral  cut-off  location  during 
steady,  level  flight.  UUTHOR)  (U> 
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descriptors:  (•aircraft  engines,  experimental  design), 

SUPERSONIC  aircraft,  SUBSONIC  CHARACTERISTICS,  HIGH 
ALTITUDE,  SUPERSONIC  CHARACTERISTICS,  MATHEMATICAL 
MODELS,  PAYLOAD,  FEASIBILITY  STUDIES  (U) 

THE  subject  of  THE  STUDY  IS  THE  PROPOSAL  FOR  A TwIN 
SPOOL  Power  plant  with  high  pressure  cut  off  for 
OPERATION  IN  supersonic  AIRLINERS  (HACH  NUMBER  3) 

WHICH  Have  to  pass  a larger  flight  section  in  The 

SUBSONIC  RANGE  REACHING  BEYOND  THE  CLIMB  AND 
acceleration  phase  ,»ITH  REGARD  TO  THE  SUPERSONIC 

BOOM.  This  proposal  is  based  on  constructing  an 
engine  for  The  two  extremely  differing  flight 
CONDITIONS  - supersonic  FLIGHT  WITH  MACH  NUMBER  3 
IN  an  altitude  of  20  KM  AND  SUBSONIC  FLIGHT  WITH 

Mach  number  o.r  in  an  altitude  of  ti  km  - that  is 
optimally  designed  ANO  SUED  FOR  BOTH  FLIGHT  PHASES. 
AFTER  A brief  DISCUSSION  OF  THE  STRUCTURE  AND 
METHOD  OF  OPERATION  OF  SUCH  AN  ENGINE,  THE  SYSTEM  OF 
equations  for  THE  DETERMINATION  OF  THE  PAYLOAD 
related  to  the  STARTING  WEIGHT  IS  DEVELOPED  WITH  SOME 
SIMPLIFYING  ASSUMPTIONS  IN  ORDER  TO  BE  ABLE  TO 
investigate  the  EFFECT  OF  SUCH  AN  ENGINE  CONCEPT  ON 
THE  profitability  OF  THE  AIRCRAFT  WITHIN  A FIRST 
ONSET,  (U) 
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descriptors:  <*S0NIC  boom,  *ATTITUDES{PSycHOLOQVl l , 

(•PUBLIC  OPINION,  *S0N1C  BOOM),  JET  PLANE  NOISe, 
airports,  urban  areas,  NOISE,  vehicles,  TRANSPoRTATIOIU) 
identifiers:  *N0ISE  EXpOSUREi  ‘NOISE  pollution, 

communities  lu) 

PREVIOUS  studies  OF  PUBLIC  RESPONSE  TO  THE  SONiC 
BOOM  HAVE  NOT  CONSIDERED  REACTIONS  TO  THE  BOOM  WITHIN 
THE  CONTEXT  OF  THE  CITV  OR  NEISHBORHOOD  ENVIRONMENT, 
data  concerning  community  reaction  TO  AIRPORT  NOISE 
IN  ORDER  TO  STUDY  THE  EFFECT  OF  ENVIRONMENT 
ConOITIONSi  both  physical  and  social,  on  response  T(J 
THE  BOOM.  ATTITUOINaL  RESPONSE  IS  AFFECTED  BY  THE 
Respondent's  environment,  (author)  iu) 
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(U) 


descriptors:  (tSONIC  boom#  equations  of  MOTION)# 

OIFFEHENTI aL  equations,  VECTOR  ANALYSIS#  CURVE  FITTING, 
FLIGHT  Paths,  mathematical  models,  supersonic  flight, 
atmospheric  temperature#  wind,  CANADA  lU) 

calculation  of  SONIC  BOOM  CORRIDOR  WIDTHS  BASED  ON 
CLOSED  form  solutions  OF  HAY  ACOUSTIC  EQUATIONS  USING 
PIECEWISE  linear  ATMOSPHERIC  MODELS  OF  WINDS  aNd 

temperatures  has  seen  accomplished#  detailed 
solutions  of  ray  tracing  equations  are  presented  for 

all  possible  VARIATIONS  OF  WINDS  AND  TEMPERATURES# 
WITHIN  THE  FRAMEWORK  OF  THE  ASSUMED  MODEL  ATMOSPHERE# 
the  EFFECTS  OF  AIRCRAFT  FLIGHT  ALTITUDE  AND  MaCH 
number,  wind  and  temperature  GRADIENTS,  AND  WIND 
DIRECTION  ON  SONIC  BOQM  CORRIDOR  ARE  INVESTIGATED  IN 
detail#  including  THE  EFFECTS  OF  NON-STaNDAHD 
ATMOSPHERES  SUCH  AS  PREVAIL  IN  WINTER  MONTHS# 

numerical  Results  are  presented  and  amply 

discussed#  AGREEME,  i OF  THE  PRESENT  CALCULATIONS 

WITH  PUBLISHED  DATA  IS  EXCELLENT#  (AUTHOR)  (U) 
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descriptors:  «*sonic  boom,  *BUILDINGS),  degradation, 

CRACKS,  damage  assessment,  new  MEXICO  lU) 

identifiers;  weathering  lui 

THE  PURPOSE  OF  THE  STUDY  WAS  TO  EVALUATE  THE 
CURRENT  STATE  OF  NATURAL  DETERIORATION  OF  THE 
STRUCTURES  used  FOR  SONIC  BOOM  TESTING  PURPOSES  OT 
THE  FAA  and  TO  COMPARE  THAT  STATE  WITH  THE  DAMAGES 
CAUSED  by  the  SONiC  BOOMS  GENERATED  OUKIn^  THE 

TESTS,  STRUCTURAL  RESPONSE  TESTS  WERE  CONDUCTED 
UNDER  SONIC  BOOMS  RANGING  IN  INTENSITY  FROM  1,5  PSF* 

TO  3B  PSF,  SINCE  THE  TESTING  PROGRAM,  SEVEN  YEARS 
OF  natural  forces  resulting  from  sun,  wind,  MOISTURE 
AND  SOIL  movements  HAVE  TAKEN  PLACE,  IT  WAS  OF 

GREAT  Interest,  therefore*  to  reeaxamine  thlse 
structures  SOME  SEVEN  YeaKS  LATER  AND  DETERMINE  THE 
amount  of  naturally  occurring  cumulative  damage  That 

HAS  taken  place  OVER  THE  YEARS,  (AUTHOR)  (U) 
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DF.SCR  IPTORS  I t*SONIC  BOOM,  DISTORTION),  ( • A T MOSPHER  I C 
MOTION,  MICROBAROMETR  IC  WAVES),  PROPAGATION,  PARTIAL 
differential  equations,  vector  ANALYSIS,  TURBULENCE, 
SHOCK  WAVES  lU) 

The  propagation  of  a weak  nearly  plane  shock  wave 

THROUGH  A SLIGHTLY  INHOMOGENEOUS  MEDIUM  WAS  STUDIED. 
the  equations  for  a finite  STRENGTH  SHOCK  WAVE  ARE 
USED  AS  A starting  POINT  IN  ORDER  THAT  THE  CUMULATIVE 
EFFECT  OF  SECOND  ORDER  TERMS  WILL  NOT  Sp.  LOST,  THE 
MOTIVATION  FOR  THE  STUDY  WAS  THE  EXPERIMENTAL 
OBSERVATION  THAT  ATMOSPHERIC  TURBULENCE  CAN 

alternatelt  focus  and  oefocus  weak  waves  from  an 
aircraft,  a more  oetaileo  understanding  of  the 

INFLUENCE  OF  ATMOSPHERIC  TURBULENCE  ON  THIS  PROBLEM 

WAS  SOUGHT,  the  BASIC  EQUATIONS  ARC  DERIVED,  AND 

SOME  preliminary  RESULTS  ARE  OBTAINED.  lAUTHORl  <U) 
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descriptors;  <*sleep,  *sonic  boom), 

(*S7RESS(PSYCH0L0GV ) , SONIC  BOOM),  PERFORMANCE ( HUMAN ) , 
males,  simulation,  AG  ING'.  PHYSIOLOGY  I , OlURNAL 
variations,  psycmoacoustics  (U> 

Twenty-four  male  subjects  were  tested  on  a complex 
performance  device  involving  monitoring,  mental 
arithmetic,  and  pattern  discrimination,  three  age- 
groups  were  used:  20  TO  26,  RO  TO  9S,  AND  60  TO 
72.  subjects  WERE  TESTED  FOR  30  MINUTES  EACH 
morning  and  each  EVENING  FOR  A 21-DAY  PERIOD,  On 
THE  SIXTH  THROUGH  THE  17TH  NIGHTS,  SUBUECTS  W£ftE 
EXPOSED  TO  EIGHT  SIMULATED  SONIC  BOOMS  WITH  AN 
♦OUTDOORS*  overpressure  LEVEL  OF  UD  PSF  PRESENTED  AT 
l-HOUR  intervals  DURING  SLEEP.  THE  RESULTS  PROVIDED 

NO  evidence  That  exposure  to  simulated  sonic  boohs 

DURING  SLEEP  PRODUCED  MEASURABLE  CONSEQUENCES  WjTH 
RESPECT  TO  complex  PERFORMANCE.  A SIGNIFICANT  AGE 
EFFECT  WAS  FOUND  FOR  FIVE  OF  THE  TEN  MEASURES. 

Significant  differences  (apparently  a learning 

EFFECT)  WERE  FOUND  IN  PERFORMANCE  ACROSS  THE  THHEE 
PHASES  (PRE-BOOM,  BOOM,  AND  POST-BOOM).  THERE 
WAS  ALSO  A SIGNIFICANT  INTERACTION  BETWEEN  AGE  AND 
PHASE  For  five  of  the  measures.  (AUTHOR)  (U) 
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unclassified  report 
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supplementary  note;  revision  of  report  Dated  3 nov 
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descriptors;  (*sonic  boom,  react  ion i psychology > i , 

PSYCHOACOUSTICS,  ATT  I TuDES ( PSYCHOLOSY > , SUPERSONIC 
AIRCRAFT,  transport  AIRCRAFT,  INTENSITY  (U) 

identifiers;  *noise  pollution,  overpressure  iu) 

present-oay  estimates  regaroinq  the  acceptability 
OF  SONIC  BOOMS  BY  MAN  AR£  DERIVED  FROM  VARIOUS 

Observations,  overflight  programs,  and  experimental 
PIELC  And  lasoratory  studies  conducted  both  within 

AND  OUTSIDE  THE  UNITED  STATES.  THE  LOUDNESS  AND 
ANNOYANCE  OF  INDIVIDUAL  BOOMS  AND  THEIR  DEPENDENCE  ON 

The  boom  overpressure  and  pressure-time  function  as 

WELL  AS  THE  COMPLEX  REACTION  OF  INDIVIDUALS,  SROUPS , 

AND  communities  EXPOSED  TO  SONIC  BOOHS  OF  VmRjED 

Magnitude  and  frequency  a«e  discussed,  the  few 
experiments  available  proving  that  even  sonic  booms 
of  the  maximum  intensity  presently  feasible  do  not 
PRODUCE  direct  MEDICAL  INJURY  ARE  DESCRIBED*  BASED 
ON  THE  integrated  BODY  OF  RESULTS  OF  RECENT 
PHYSIOLOGICAL,  P S YCHQ ACOUST 1 C , BEHAVIORAL,  AND 

sociological  studies  in  various  countries,  estimates 
OF  the  effects  and  acceptability  of  regular,  frequent 
SUPERSONIC  commercial  OVERLAND  FLIGHT  SCHEDULES  ARE 
presented  and  discussed  in  terms  of  aircraft  nDISE 

POLLUTION  IN  general,  AND  OF  POTENTIAL  CERTIFICATION 

OF  aircraft  with  respect  to  noise  and  sonic  boom. 

FINDINGS  SUPPORT  THE  CURRENT  POLICY  THAT  COMMERCIAL 
supersonic  transport  aircraft  will  NOT  BE  PERMITTED 
TO  FLY  over  THE  UNITED  STATES  UNLESS  AND  UNTil 

THE  NOISE  Factors  are  brought  within  acceptable 

LIMIfS.  (AUTHOR)  (IJ) 
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descriptors;  i.SLEEP,  -sonic  BOOM),  BEHAViOR» 
stress: physiology ) , AGINGCpHYSIOLOGY  > , 

FATI6UE(PHYSI0L0GY>  , STRESS ( PS YCHOCOGY  ) (U) 

THE  study  concerned  THE  MEASUREMENT  OF  MOOD  CHANGES 
RESULTING  FROM  SIMULATED  SONIC  BOOMS  OCCURRING  DURING 

Sleep*  subjects  from  three  age  groups  121  to  26, 

*♦0  TO  ‘♦5,  AND  60  TO  72  YEARS  OLD)  SPENT  21 

consecutive  nights  in  a sleeping  room  equipped  for 
Sonic-Boom  simulation,  during  the  sixth  through 
seventeenth  nights#  simulated  sonic  booms  ok  l#0  PSF 
•outdoors*  overpressure  level  i.l  PSK  measured 
inside  the  the  SLEEPING  ROOMS)  WfRE  PRESENTED 
Hourly  throughout  each  night,  as  the  measure  qf 
MOOD#  The  SUBJECTS  completed  a composite  mood 
adjective  checklist  In  THE  evening  before  retiring 

AND  IN  THE  MORNING  AFTER  HaKING  ON  EACH  OF  THE  21 

days.  No  change  in  moods  attributable  to  THE 
occurrence  of  simulated  sonic  booms  »)AS  found, 
substantial  effects  relating  to  the  age  of 
subjects,  irrespective  of  boom  presentations,  Here 
obtained,  it  was  concluded  that  simulated  sonic 

BOOMS  of  such  low  INTENSITY  WERE  UNLIKELY  TO  hAve 
ADVERSE  consequences  ON  THE  MOOD  STATES  OF  MOST 
INDIVIDUALS.  (AUTHOR)  (Ul 
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REAL  AND  simulated  SONIC  BOOMS  ON  FARM- 

raIsed  mInK  (mustela  vIsIon).  <U> 
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COLLEGE,  AND  THE  DEPARTMENT  OF  THE  AIR  FORCE, 

WASHINGTON,  D,  C, 

descriptors;  (•rodents,  sonic  OQOMI,  (‘SONIC  boom, 

STRESS ( PHYSIOLOGY )) , NOISE,  ANIMALS*  BEHAVIOR, 
REPRODUCTION(PHVSIOLOGY)  , infectious  diseases, 

PATHOLOGY  (U> 

identifiers:  •noise  pollution,  animals,  behavior, 

domestic  animals  (ui 

studies  were  conducted  at  three  sites  on  mitkof 

ISLAND,  ALASKA,  TO  DETERMINE  THE  EFFECTS  OR  THREE 
REAL  OR  THREE  SIMULATED  SONIC  BOOMS  OF  ABOUT  6 POUNDS 

per  souare  foot  oveh-pressure  UPON  reproduction  in 
FARM-RAiSeO  MINK,  CONTROL  ANIMALS  WERE  NOT  ^OOMeD, 

NO  differences  (P>,qsi  were  found  among 
experimental  treatments  for  length  of  gestation, 

NUMBER  oF  KITS  BORN  PER  FEMALE  WHELPIN&,  NUMBER  oF 
KITS  ALIVE  PER  FEMALE  AT  S AND  10  DAYS  OF  AGE,  WEIGHT 
OF  KITS  at  R9  days  OF  AGE,  KIT  PELT  VALUE  AND  SELLING 

PRICE.  A behavioral  study  showed  no  evidence  that 

THE  female  mink  under  OBSERVATION  WERE  SUFFICIENTLY 
disturbed  by  sonic  booms,  results  of  NECROPSY 
examinations  showed  no  mink  DEATHS  ATTRIBUTABLE  TO 
REAL  OR  SIMULATED  SONIC  BOOMS,  LIKEWISE,  NO 
EVIDENCE  WAS  FOUND  THAT  BACTERIAL  DISEASE  WAS  INDUCED 
IN  THE  herd  following  EXPOSURE  TO  SONIC  BOOMS.  THE 
CONCLUSION  DRAWN  FROM  THESE  STUDIES  IS  THAT  EXPOSURE 
OF  FrtRM-RAlSED  MINK  TO  INTENSE  SONIC  BOOMS  DURING 
whelping  season  had  no  adverse  affect  on  THEIR 
REPRODUCTION  OR  BEHAVIOR,  (AUTHOR)  (U) 
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descriptors;  (*S0N1C  boom,  stresses).  (‘STRUCTURAL 
members.  SONIC  BOOM),  STRAIN  GAGES,  STATISTICAL  DATA  (U) 
identifiers:  ‘windows,  overpressure  (U) 

data  in  the  form  OF  NOTES  AND  RECORDING  WHICH  WERE 

compiled  during  the  White  sands  and  edwards 

AIR  FORCE  base  SONIC  BOOM  TEST  PROGRAMS 
ANO  which  are  presently  AVAILABLE  IN  FILES  AT  ThE 
BLUME  OFFICES  WERE  REVIEWED  TO  PRESENT  WINDOW 
MOUNTED  strain  GAGE  READINGS  WITH  RELATED 
overpressures  DURING  THE  1965  WHITE  SANDS  TESTS 
AND  window  SIZES  OF  THE  EDWARDS  aFB  1?66  TEST 

structures*  These  data  are  to  be  used  by  faa  in 

current  STUDIES.  (AUTHOR)  ‘U) 
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descriptors:  (•buildings,  response)*  (•supersonic 

FLIGHT,  •SONIC  BOOM),  STRUCTURAL  MEMBERS*  FLOORS,  ROOFS# 
ACOUSTIC  PROPERTIES*  MODELS ( S I MUL A T I ONS ) * SUPERSONIC 
aircraft,  numerical  analysis  (U) 

THE  report  describes  A PROCEDURE  FOR  PREDICTING  THE 
STRUCTURAL  AND  ACOUSTIC  RESPONSE  OF  FULL  SCALE 
architectural  structures  TO  SONIC  BOOMS  USING 
laboratory  TECHNIQUES.  IT  IS  SHOWN  ThAT  TmE 
essential  acoustic  PROPERTIES  OF  A FULL  SCALE 
structure  located  in  ISTRES.  FRANCE  COULD  BE 
accurately  simulated  on  a shall  SCALE  (l;20) 

MODEL  LOCATED  AT  N.Y.U*  AND  THAT  THIS  MOoel 
COULO  BE  USED  TO  DETERMINE  ACOUSTIC  IMPULSE  RESPONSE 
FUNCTIONS  OF  VARIOUS  ROOMS  UNDER  VARYING  WINDOW  AND 
DOOR  CONFIGURATIONS  AND  UNDER  VARYING  SUPERSONIC 
FLIGHT  MACH  NUMBERS,  THE  CALCULATED  IMPULSE 
RESPONSE  functions  WErE  USED  IN  CONJUNCTION  WITm 

measured  sonic  boom  signatures  from  mirage  III 

OVERFLIGHTS  AT  SPEEDS  OF  MACH  I AND  MACH  2 TO 
calculate  BUILDING  RESPONSES.  7''ESE  RESPONSES  Were 

then  compared  with  measured  building  RESPONSES. 

(AUTHOR)  (U) 
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The  wave  formation  and  sonic  boom  due  to 
A delta  wing,  tu) 

MAR  7l  29P  OSWATITSCH.K,  ISUN.Y*  C»  J 

REPT.  no.  0FVLR-S0N0ER0RUCK“20b 

UNCLASSIFIED  REPORT 
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descriptors;  (•delta  wings,  shock  waves),  (•sonic  boom, 
delta  wings),  predictions,  three  dimensional  FLUW,  flow 
fields,  trailing  edge,  leading  edges,  west  GERMANY  (U) 

BY  EMPLOYMENT  OF  THE  ANALYTICAL  METHOD  OF 
characteristics  and  of  a LIMITING  PROCEDURE  SUITABLE 
FOR  dealing  with  the  trailing  edge  expansion,  The 
Influence  of  near-fielo  flow  on  the  far-fielo  wave 
formation  has  been  investigated  for  an  incident  flat 
delta  wing  with  supersonic  leading  edges,  through 
confined  in  its  scope  to  the  front  shock  in  the 
vertical  plane  of  symmetry  of  the  W}NG  and  to  a 

HOMOGENEOUS  ATMOSPHERE  WITHOUT  DENSITY  AND 

temperature  gradients,  the  present  analysis  reveals 
features  of  flow  which  are  interesting  from  the 
standpoint  of  The  general  theory  of  three-dimensional 
supersonic  flow,  it  is  found  that  the  front  shock 

DUE  to  a delta  WInQ  WILL  AS  A RULE  BE  CAnCELLEO  AT  A 
FINITE  distance  FROM  THE  WING  BY  THE  PLANE-WavE 
EXPANSION  EMANATING  FROM  THE  TRAILING  EDGE*  THE 

over-expansion  must  then  give  rise  TO  A rear  shock 
Separate  fRom  the  front  on" * thus,  at  least  in  the 

PLANE  OF  symmetry,  A SHARP-FRONT  WAVE  SIGNATURE  CAN 
NOT,  IN  general,  BE  EXPECTED  FROM  THE  WING  AT  A 
distance  beyond  the  terminating  POINT  OF  THE  FRONT 
SHOCK,  THE  BOOM  SIGNATURE  THEN  WILL  BE 
qualitatively  DIFFERENT  FROM  THAT  OF  A BODY  OF 

Revolution,  the  general  non-equivalence  of  a wing 
To  A BOoY  OF  revolution  IN  THIS  RESPECT  SHOULD  EVOKE 
SOME  RETHINKING  ABOUT  SONIC  BOOM  PREDICTION  AND 
alleviation.  (AUTHOR)  ‘U> 
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FOCUSING,  atmospheric  MOTION,  NONLINEAR  DIFFERENTIAL 
EQUATIONS*  partial  DIFFERENTIAL  EQUATIONS  (U) 

The  focusing  effects  of  turbulence  in  the 

PROPAGATION  MEDIUM  UPON  NEaR-SONIC  SHOCKS  ARE  STUDIED 
BY  extending  the  THEORY  OF  SHOCK  DYNAMICS  TO  A MEDIUM 
WITH  random  temperature  and  PRESSURE  VARIATIONS.  A 
perturbation  PROCEDURE  IS  USED  TO  SOLVE  AND  RESULTING 

nonlinear  partial  differential  equation,  the 
results  are  applied  in  a discussion  of  sonic  boom 

DISTORTION  IN  THE  TERRESTRIAL  BOUNDARY  LAYER. 

(AUTHOR)  (U) 
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descriptors;  (*MaNNED  spacecraft,  MICHOBAHOMLTRIC 
WAVES),  (‘LAUNCH  VEHICLES,  ‘SHOCK  WAVES),  UPPER 

atmosphere,  sonic  boom,  attenuation  tu) 

identifiers:  apollo  12  spacecraft,  APOLLO  13 

spacecraft,  INFRASONICS,  RADIATION  (U) 

ACOUSTIC  SIGNALS  FROM  APOLLO  ROCKETS  AT  ORBITAL 
altitude  (188  KM)  APPEAR  TO  BE  EXPLAINABLE  WITH 
the  assumption  that  the  EXHAUST  PLUmE  SERVES  AS  A 
CONICAL  BODY  OF  LARGE  CROSS-SECTION  MOVING 
SUPERSONICALLY  WITH  THE  ROCKET.  THE  PRESENCE  oF 

The  surface  signal  11.3  hz  and  higher)  implies 
That  propagation  in  the  upper  atmosphere  occurred  - •> 

an  N-WAVE  shock  CONE  WITHOUT  THE  STRONG  ATTENUATIO.. 

TO  WHICH  AN  ACOUSTIC  WAVE  OR  EVEN  A SAW-tOOTHED 

(shocked)  wave  of  similar  frequency  would  be 
subjected,  the  shock  cone  does  not  attenuate 
Because  energy  is  continually  resupplied  along  the 

SHOCK  CONE  FROM  THE  VEHICLE  AND  ITS  PLUME  ACTING  AS  A 
PISTON.  CALCULATED  OVERPRESSURES  DO  NOT  REDUCE  TO 
ACOUSTIC  AMPLITUDES  UNTIL  THE  WAVE  IS  «ELOW  ROKM 
Where  acoustic  attenuation  becomes  negligible. 

(AUTHOR)  (u) 
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ACOUSTICAL  society  OF  AMERICA  N£W  YORK 

PROCEEDINGS  OF  THE  SONIC  BOOM  SYMPOSIUM 
(2ND)  SPONSORED  BY  THE  ACOUSTICAL  SOCIETY  Ql"’ 

AMERICA  (BOTH  MEETING)  HELD  AT  HOUSTON, 

TEXAS  ON  3 NOVEMBER  1970,  (U) 

72  152P  RIBNER, HERBERT  S.  (HUBBARD, 

HARVEY  H.  J 


unclassified  report 

availability;  available  from  back-numbers 
dept.,  AMERICAN  INSTITUTE  OF  PHYSICS,  33S  EAST  MS 
ST»,  new  YORK,  N.  Y«  10017.  PC*S.OO. 
supplementary  note:  sponsored  in  part  bY  federal 

aviation  administration.  LIBRARY  OF  CONGRESS  CARD 
catalog  no.  72-96208.  INTERNATIONAL  STANDARD  BOOK 
NO.  0-88318-201-7. 

descriptors;  (*sonic  boom,  symposia),  acoustics, 

SUPERSONIC  FLIGHT,  SmOC<  WAVES,  PROPAGATION, 

stress < PhYS  I0L06Y  ) , hUmAnS,  animals,  BEHAVIOR  (U) 

identifiers:  noise  pollution,  ray  tracing  (U) 

A major  environmental  effect  of  supersonic  fli«ht 
that  sets  it  apart  from  OTHER  AIRCRAFT  OPERATIONS  IS 
The  sonic  booh,  the  wave  pattern  that  travels  WITH 
The  a IRcRAFT--RATHER  like  the  bow  wave  OF  A SHlP-- 
aWEEPS  over  underlying  areas  and  mimics  THE  advancing 
shock  Wave  of  a mild  explosion,  impelled  by  the 
prospect  of  Civil  supersonic  transport  (ssT) 
aircraft,  there  has  been  a great  volume  of  research 
ON  THE  sonic  boom  AND  ITS  EFFECTS.  PARTICULARLY 
During  the  last  decade*  the  state-of-the-art  as  of 

1965  WAS  summed  UP  IN  THE  FIRST  SONIC  BOOM 

symposium  sponsored  by  the  acoustical  society 

OF  AMERICA!  HELD  IN  ST*  LOUIS.  THE  STATE-OF- 
THE-ART  AS  OF  1970  WAS  LARGELY  SUMMED  UP  IN  THE 
SECOND  SONIC  BOOM  SYMPOSIUM  HELD  IN  HOUSTON 
FIVE  YEARS  LATER  ON  3 NOVEMBER  1970.  THE  1970 
SYMPOSIUM  CONSISTED  AGAIN  OF  A SERIES  OF  INVITED 
PAPERS,  for  the  MOST  PART  OF  A SURVEY  NATURE.  THE 
authors  were  drawn  FROM  THE  INTERNATIONAL  COMMUNITY 
OF  researchers  on  SONIC  BOOM  AND  ITS  EFFECTS. 

(AUTHOR)  (U> 
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descriptors;  (-department  of  defense,  -environment), 

(•RESEARCH  management,  ENVIRONMENT),  SCIENTIFIC 
RESEARCH,  NATURAL  RESOURCES,  AIR  POLLUTION,  WATER 
pollution,  HEAT,  ECONOMICS,  ELECTRIC  POWER  PRODUCTION, 
ENERGY,  stratosphere,  EXHAUST  GASES,  PESTIClDESi  NOISE, 
SONIC  BOOM,  WEAPON  SYSTEMS,  MONITORS  (U) 

identifiers:  waste  disposal,  noise  POLLUTION,  OILS, 

pollution,  removal,  «POLLUTlON,  -RESEARCH  MANAGEMENT, 
rocket  EXHAUST,  SOLID  WASTE  DISPOSAL,  HAZARDOUS 
MATERIALS,  LAND  USE,  THERMAL  POLLUTION, 

electromagnetic  radiation  hazards,  environments, 

SURVEYS,  ENVIRONMENTAL  IMPACT  S (U> 

principal  environmental  problem  areas  of  importance 
to  the  department  of  defense  were  identified  and 
POSSIBLE  approaches  TO  ADVANCED  RESEARCH  PROJECTS 
directed  toward  SOLUTIONS  OF  THESE  PROBLEMS  WERE 
suggested  to  provide  partial  ‘SOURCE  MATERIAL  JN 
SUPPORT  OF  defense  ADVANCED  RESEARCH  PROJECTS 
AGENCY'S  RESEARCH  PROGRAM  PLANNING,  TOPICS 
Regarding  environmental  impact  analysis,  resources 

MANAGEMENT,  AIR  GjUALlTY,  WATER  DUALITY,  MATERIALS 
handling  and  disposal,  DATA  MANAGEMENT  AND  SPECIAL 
PROBLEMS  WERE  INOLUDEO*  FOR  EACH  TOPIC, 
information  was  organized  according  to  statement  of 
THE  problem,  state  OF  THE  ART,  PRESENT  ACTIVITIES  AND 

organization.  Implications  for  the  doo,  and 
recommendations  for  further  studies.  (AUTHOR)  (u) 
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descriptors:  (*S0NIC  boom,  mathematical  ANALTSIS), 

VELOCITY,  WEST  GERMANY,  SHOCK  WAVES,  FLUHT  PATHS  IL'I 

identifiers;  method  of  characteristics  (u) 

the  SONIC  boom  problem  for  typical  aircraft 
maneovehs  in  a polytropic  atmosphere  is  solved 
analytically  using  the  analytic  method  of 
characteristics,  the  linearized  wave  propagation, 
which  serves  AS  INITIAL  SOLUTION  TO  THE  METHOD  OF 
characteristics,  is  solved  first,  the 
CHARACTERISTIC  METHOD  IS  MODIFIED  TO  ENCOMPASS  THE 
CASE  OF  AN  ONCOMING  STREAM  WITH  VARIABLE  SOUND 
velocity.  (AUTHOR  MODIFIED  ABSTRACT)  (U) 
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descriptors:  <«sonic  boom,  equations  of  motion), 

atmospheric  motion,  turbulence,  shock  waves, 
propagation,  pressure,  CANADA  (U) 

identifiers;  wave  equations  <u) 

The  propagation  of  a weak  normal  shock  wave  through 
A TURBUlEnT  atmosphere  is  studied  In  terms  of  An 
Idealized  model,  the  turbulent  field  is  assumed  to 
BE  weak  ANO  represented  BY  THE  SUPERPOSITION  oF  TWO 
Inclined  shear  waves  of  opposite  inclination  to  the 
mean  flow,  the  resulting  flow  is  of  a CELLULAR 
nature,  the  cells  ARE  RECTANGULAR  IN  SHAPE  AND  THE 
sense  of  ROTATION  OF  TH£  FLOW  ALTERNATES  FRUM  CELL  TO 
CELL.  If  the  angles  MADE  BY  THE  NORMAL  OF  THE 
INCIDENT  shear  waves  WITH  THE  DIRECTION  OF  THE  MEAN 
FLOW  ARE  greater  THaN  SOME  CRITICAL  VALUE  AN 
EXPONENTIALLY  DECAYING  PRESSURE  WAVE  IS  GENERATED 
BEHIND  THE  SHOCK.  ’SPIKED*  OR  ROUNDED*  WAVEFORMS 
ARE  obtained  by  ADDING  OR  SUBTRACTING  THIS  PRESSURE 
WAVE  FROM  the  STEADY  STATE  PRESSURE  FIELD,  AN 

illustrative  example  for  a mean  flow  macm  number  of 
1,0005  IS  considered,  UUTHOR)  (U) 


1 19 

unclassif ieu 


/20M09 


UNCLASSIFIEU 


A 


DOC  HEPORT  BIBLIOGRAPHY 


SEARCH  CONTROL  N0»  /Z0M09 


AO~  7B7  273  20/1 

TENNESSEE  UNIV  SPACE  INST  TULLAHOHA 


fundamental  research  on  advanced  TECHNIQUES 

FOR  SONIC  boom  SUPPRESSION.  (U) 


DESCRIPTIVE  note:  FINAL  REPT.» 

NOV  72  200P  GE0THERT»B.  H.  »PAN*Y. 

S.  ICHAuOhURI iS*  N.  SKOhL.R.  (GRUSCmKAiH.  \ 

contract:  00T-FA7QWA-2260 

monitor:  FAA-RD  73-*^ 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*SONIC  BOOMt  REDUCTIONli  INTENSITY, 

theory,  aerodynamic  configurations,  airframes,  WIn(3S, 

exhaust  N0Z2LES,  EXHAUST  GASES,  SLOTTED  FLAPS  (Ul 

identifiers:  noise  reduction  <U) 

A HULTIPHASE  THEORETICAL  INVESTIGATION  ON 

predicting  and  alleviating  sonic  boom  intensity  is 

DESCRIBED.  A NEW  THEORY  TO  PREDICT  SONIC  BOOM 
INTENSITY  ON  THE  GROUND  FROM  WIND  TUNNEL  TESTS  USING 
normal  SIZE  MODELS  (AS  OPPOSED  TO  THE  VERY  SMALL 
MODELS  presently  USED  I WAS  DEVELOPED*  A 
relatively  easy  METHOD  TO  DETERMINE  AIRCRAFT  CONTOURS 
WITH  DESIRABLE  FINITE  PRESSURE  RISE  TIMES  |S 

presented*  as  is  a method  to  determine  phantom  body 

SHAPES  WITH  DESIRABLE  PRESSURE  RISE  TIMES  WHICH  CAN 
BE  simulated  by  HEAT  ADDITION  TO  THE  FLOW  UPSTREAM  {?F 
the  aircraft.  IT  IS  SHOWN  THAT  A SLOTTED  NOZZLE 
ENGINE  exhaust  HAS  THE  UNIQUE  CAPABILITY  TO  ShIFT 
LIFT  FROH  The  SOLID  SURFACE  OF  THE  WING  TO  THE  REGION 
behind  THE  1«INQ,  WITH  A RESULTING  REDUCTION  IN  SONIC 
BOOM  intensity.  (U> 


120 

unclassified 


/Z0M09 


unclass ir I ED 


OOC  REPORT  OIBLIOGRAPHY  StARCH  CONTROL  NO.  /Z0N09 

AD-  7S8  239  4/6  20/1 

bureau  of  sport  fisheries  and  wildlife  SEATTLE  WASH  WESTERN 
FISH  DISEASE  LAB 

EFFECT  OF  SONIC  BOOM  ON  FISH. 

descriptive  note;  final  REPT.i 

FEB  73  72P  RUCKER , ROBERT  S*  I 

PROj:  FAa-202-556-015 

monitor:  faa-ro  73-29 

UNCLASSIFIED  REPORT 


descriptors:  (*S0NIC  boom,  *F1SHES),  (•EOGS,  FISHES), 

(•ECoLoGYi  FISHES),  MORTALITT  RATES, 

EXPOSURE(PHYSIOLOGY)  <U) 

identifiers;  noise  pollution  (U) 

A program  was  initiated  TO  STUDY  THE  EFFECT  OF 
SONIC  BOOM  ON  FISH  ANO  FISH  EGGS  DURING  CRITICAL 
STAGES  OF  development.  DURING  THE  DEVELOPMENT  OF 
FISH  eggs  they  reach  A CRITICAL  PERIOD  WHERE  THEY 
BECOME  SENSITIVE  TO  VIBRATION  OR  DISTURBANCE.  THIS 
PROGRAM  WaS  DESIGNED  TO  DETERMINE  IF  THE  DISTURBANCES 
CAUSED  bY  sonic  BOOMS  COULD  HAVE  A DETRIMENTAL  EFFECT 
DURING  THIS  PERIOD.  IT  CONSISTED  OF  BOTH  FIELD  ANO 
laboratory  tests  CONDUCTED  AT  SEVERAL  NATIONAL 
FISH  HATCHERIES  (NFH),  FISH  EGGS  FROM  BOTH 

trout  ano  salmon  were  reared  in  the  normal  manner, 

EXCEPT  that  when  THEY  W£Rt  IN  THEIR  MOST  CRITICAL 
PHASE  OF  DEVELOPMENT  THEY  WERE  EXPOSED  TO  SOMIC  BOONS 

produced  by  military  airplanes,  egg  and  fish  fry 
Mortalities  from  exposed  groups  of  eggs  were  compared 
TO  those  for  control  GROUPS  OF  EGGS  SPAWNED  AT  THE 
SAME  time,  these  COMPARISONS  INDICATED  THAT  THE 
SONIC  BOOM  EXPOSURE  CAUSED  NO  INCREASE  IN  MORTALITY* 
(AUTHOR)  (Ul 
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descriptors;  (*8UIL01NGS,  RESPONSE),  <«SONIC  BOOM, 
TRANSIENTS),  MODELS ) S IMULAT I ONS ) , ACOUSTICS,  STRUCTURAL 

properties,  simulation,  power  spectra,  sound 

TRANSMISSION,  COMPUTER  PROGRAMS,  NUMERICAL  ANALYSIS  (Ul 

identifiers;  •acoustic  response,  •acoustic  waves, 

•SPECTRA,  COMPUTER  AIOEO  ANALYSIS  <Ul 

AN  EXPERIMENTAL  AND  THEORETICAL  PROGAM  WAS 
undertaken  to  determine  the  TINE  HISTORY  OF  THE 
AIRBORNE  PRESSURE  ANO  THE  CORRESPOND  I N<»  ACQUSTIC  AND 
structural  response  WITHIN  ARCHITECTURAL  STRUCTURES 
DUE  TO  SONIC  BOOM  TRANSIENTS,  AND  TO  DETERMINE  THOSE 
FEATURES  OF  SoNIC  BOOM  SIGNATURE  WHICH  TEND  TO  SHAPE 
THE  interior  acoustic  WAVEFORM,  A SIMPLE  SONIc  BOOM 
WAVE  generator  was  built  in  which  small  SCALE  MqdELS 
OF  ARCHITECTURAL  STRUCTURES  W£Re  TESTED.  THE 

Phenomenon  ok  *spiking’  occuked  and  was  found  To 

depend  on  the  RISE  TIME  OF  THE  INCIDENT  WAVE,  TmE 
window  dimensions  and  the  distance  of  the  microphone 

FROM  THE  WINDOW.  INCREASE  OF  INCIDENT  WAVE  RISE 
TIME  WAS  FOUND  TO  RADICALLY  ALTER  THE  HIGH  FREQUENCY 
CONTENT  OF  THE  ROOM  RESPONSE,  ALTHOUGH  A 
completely  CLOSED  STRUCTURE  DID  NOT  GENERaTL  INTERNAL 

pressure  spikes,  it  was  found  that  The  wall 
acceleration  was  dependent  on  The  incident  wave 
pressure.  Then  in  response  to  fast  rise  sonic  boom 
Waves,  a simple  wall  coulo  excite  small  objects,  with 

HIGH  RESONANT  FREQUENCY  THAT  MIGHT  BE  COUPLED  TO  THE 

wall,  a general  mathematical  procedure  Was 
developed  to  calculate  system  transfer  functions  FROM 
measured  data.  (AUTHOR)  (U) 


122 

unclassified 


/Z0M09 


UNCLASSIF  lEli 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /^OMOV 

AO-  761  R95  11/2 

WYLE  labs  HUNTSVILLE  ALA 

EFFECTS  OF  REPETITIVE  SONIC  BOOMS  ON  GLASS 
breakage  » 

descriptive  note:  final  rept.. 

APR  72  262P  WHITE»R»  W.  • 

rept*  no.  wR-72-R 
contract;  DOT-FA71WA-26R5 
monitor:  FAA-RD  72-R3 

unclassified  report 


descriptors;  (‘glass,  -sonic  boom),  fatigue ( hechanics : , 

FRACTURE(MECHANICS> , COMPUTER  PROGRAMS,  PRESSURE, 

simulation  <o> 

identifiers:  ‘window  glass,  OVERPRESSURE,  FORTRAN, 

FORTRAN  R PROGRAMMING  LANGUAGE  (U) 

AN  experimental  program  was  conducted  in  which 
fifty-eight  square  panes  (EDGE  LENGTHS  OF  3 FT  AND 
R FT)  OF  single  STRENGTH  WINDOW  GlASS  WERE  EXPOSED 
TO  REPETITIVE  SONIC  BOOM  ENVIRONMENTS  IN  ORDER  TO 
MEASURE  RESPONSE  CHARACTERISTICS,  DYNAMIC  STRENGTHS 
AND  cumulative  DAMAGE  EFFECTS  FDR  RESIDENTIAL  WINDOWS 
continually  EXPOSED  TO  SONIC  BOOMS  GENERATED  bT 
supersonic  AIRCRAFT.  (MODIFIED  AUTHOR 

abstract) 
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descriptors:  (•sleep,  •sonic  boom),  noise, 

stress(PhysIology I , acclimatization,  psychophysiology, 

AGINGIPHySICLOGY ) « u) 

identifiers;  •noise  pollution  (U» 

EIGHT  Male  subjects  in  each  of  three  A<iE  GROUPS 
(21-26,  RO-RS,  60-72  YEARS)  SLEPT  IN  PAIRS  IN  THE 
CAMl  SONIC  BOOM  SIMULATION  FACILITY  FOR  2S 
CONSECUTIVE  NIGHTS.  THE  FIRST  FIVE  NIGHTS  WERE 
USED  TO  ACCLIMATE  THE  SUBJECTS  (NIGHTS  I AND  2) 

AND  TO  OBTAIN  BASELINE  DATA  (NIGHTS  3-S ) *,  THE 
12  SUBSEQUENT  NIGHTS  (BOOH)  INVOLVED  THE  HOuRL'T 
PRESENTATION  OF  SIMULATED  SONIC  BOOMS  AT  AN 
OVERPRESSURE  LEVEL  OF  I .0  PSF  (AS  TH0U6H  MEASURED 
•OUTDOORS*) » DURING  FOUR  ADDITIONAL  NIGHTS 
IRECOVERY)  there  WERE  NO  BOOM  PRESENTATIONS* 
all-night  records  of  EEG,  EOG,  EMG,  ECO, 

AND  BSR  were  OBTAINED  AND  ANALYZED.  NONE  OF 

these  Physiological  measures  showed  any  statistically 

SIGNIFICANT  EFFECT  OF  THE  BOOM  PRESENTATIONS  qN 

NIGHTLY  sleep  PATTERNS*  (MODIFIED  AUTHOR 

ABSTRACT)  (U) 
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descriptors:  (*builoings,  glassi,  (•glass* 

FA  I LURE ( mechanics )) I I-SONIC  BOOM,  BUILDINGS), 
configuration,  LOAOS(FORCES)  , STRESSES,  probability 
density  PUNCTIONS,  CRACKS,  RANDOM  VARIABLES  lU) 

identifiers:  windows,  overpressure,  breakage,  computer 

AIDED  analysis  lU) 

A statistical  model  was  developed  which  can  be  used 
To  estimate  the  probability  of  glass  BREmKAGE  from 
SONIC  booms  as  a function  of  THEIR  NOMINAL 
OVERPRESSURE*  OTHER  PARAMETERS  WHICH  CAN  BE  TaKEN 
INTO  ACCOUNT  IN  BREAKAGE  PROBABILITY  CALCULATIONS 
WITH  THIS  MODEL  INCLUDE  WINDOW  SIZE,  AIRCRAFT  VECTOR, 

boom  duration,  and  whether  the  glass  was  previously 

IN  GOOD  CONDITION  OR  CRACKED*  A MODEL  WiNDOw 
POPULATION  HAS  BEEN  DEVISED  FROM  AVAILABLE  OAT*  WHICH 

includes  the  distributions  OF  dynamic  amplification 
factors  and  breaking  PRESSURES  FOR  SEVEN  WINDOW 
types,  provision  has  been  made  In  the  model  to 
treat  ,6U  of  the  window  population  as  cracked 
glass,  from  computer  generation  of  histograms  from 
test  data,  the  distribution  of  both  sonic  boom 

STRESSES  AND  GLASS  STRENGTHS  WERE  FOUND  TO  BE 
lognormal,  by  use  of  THE  MODEL,  IT  WAS  ESTIMATED 
that  THERE  WOULD  BE  Ul  BREAKS  PER  MILLION  PANES  IN 
GOOD  condition  BOOMED  AT  A NOMINAL  OVERPRESSURE  OF  I 
PSF*  THIS  ESTIMATE  AGREES  WELL  WITH  SONIC  BOOM 
CLAIMS  data.  (AUTHOR)  <U> 
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descriptors;  (•electroencephalography*  ‘SONIC  boom). 
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(U) 


THE  three  main  OBJECTIVES  OF  THIS  STUDY  WERE  AS 

follows;  determine  THE  FEASIBILITY  Of 

investigating  EFFECT  OF  SIMULATED  SONIC  BOOMS  ON  SOME 

sleep  Patterns  of  persons  undergoing  routine 
electroencephalographic  (eegi  examinations; 
determine  the  extent  that  eeg  waveforms  are  altered 

BY  THE  simulated  SONIC  BOOMS5  AND  OBTAIN 
♦disturbance’’ , judgments  as  a function  of  the 
simulated  boom  noises,  results  were  obtained  from 

FIFTY  (BO)  SUBJECTS  OF  BOTH  SEXES  WITH  AGES 
ranging  from  15  TO  72  YEARS  OF  AGE.  OaTA  WAS 
relevant  to  RESTING,  DOZING,  OR  LIGHT  SLEEP*  THE 
E£G  waveforms  FOR  RESTING  OR  OOZING  PERSONS  WaS  NOT 
CHANGED  BY  THE  SIMULATED  BOOM  NOISES.  IN  GENERAL, 

The  SUBJECTS  WERE  NOT,  'DISTURBED’,  BY  ThE  SIMULATED 
BOOMS,  ninety-two  (92)  PERCENT  OF  THE  SUBJECTS 
reported  no,  'DISTURBANCES  TO  ANT  OF  THE  SIMULATED 
BOOMS  presented.  TWO  RISE  TIMES  OF  IS  AND  7 MS 
WERE  employed  WITH  OVERPRESSURES  RANGING  FROM  0.?R  TO 
2.8S  PSF.  (AUTHOR)  (U) 
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descriptors:  (•glass,  damage),  (•supersonic  flight, 

•SONIC  BOOH),  jet  PLANE  NOISE,  PRESSURE,  SONIC  FATIGUE, 
ACOUSTICS,  TOLERANCESiPHYSlOLOGY ) (Ul 

identifiers:  window  glass,  overpressure,  sound 

PRESSURE.  DESIGN  CRITERIA  (U) 

A potential  design  WINDOW  FOR  SUPERSONIC  OVERFLIGHT 
BASED  ON  THE  PERCEIVED  LEVEL  (PLD6)  AND  GLASS 
damage  probability  of  SONIC  BOOMS  IS  OUTLINED.  THE 

evaluation  of  a simple  operational  method  of 
estimating  T)1E  perceived  level  (PLDB)  of  sonic 

BOOMS  IS  DISCUSSED  ANp  COMPARED  WITH  THE  FOURIER 
transform  COMPUTER  PROGRAM  CALCULATIONS  OF  PEaSE 
BASED  ON  THE  THEORY  OF  ZEPLER  AND  HAREL*  THE 
resulting  estimated  perceived  levels  are  IN  GOOD 
agreement  I.E.,  WITHIN  I TO  2 PLDB  OF  EACH  OTHER 
IN  the  important  potential  certification  or  Design 
WINDOW  that  is  in  THE  90  TO  100  PLDB  RANGE. 
these  perceived  LEVELS  ARE  SHOWN  TO  BE  ACCEPTABLE. 

TO  95  To  lOO  PERCENT  OF  THE  PEOPLE  EXPOSED  To  THEM. 
iMODIFIfO  AUTHOR  ABSTRACT)  (U! 


1 27 

UNCLASSIFIED 


/Z0M09 


mmm 


UNCLASSIFIED 


DDC  REPOKT  BIBLIO&HAPHy  SEARCH  CONTROL  NO.  //0MC9 
AO"  768  8*47  20/1 

federal  aviation  administration  WASHINGTON  0 C OFFICE  OF 
SYSTEMS  engineering  MANAGEMENT 

engineering  and  development  program  plan  • 

aircraft  NOjSe  ANo  sonic  800M.  (u) 

JUN  73  38P 

REPT.  no.  FAA-ED-20-2 

unclassified  report 


descriptors;  (^aircraft  noise,  acoustic  IMPEBANCE),  jet 
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PLANNING  (U> 

identifiers;  noise,  noise  exposure,  noise  reduction, 
NOISE  reduction.  NOISE  POLLUTION,  ENVIRONMENTAL  NOISE 
EXPOSURE  MEASUREMENT  (U) 

THE  REPORT  DESCRIBES  A PROGRAM  PLAN  DESIGNED  TO 
PROVIDE  A Data  base  from  which  TO  DEVELOP  RULE  MAKING 
FOR  CONTROL  ANO  ABATEMENT  OF  AIRCRAFT  NOISE  AND  SONIC 

BOOM,  Primary  objectives  are  to  minimize  the 
environmental  impact  of  aircraft  generated  NOISE  AND 
SONIC  Boom  and  to  develop  prediction,  reduction  ANO 
CERTIFICATION  CRITERIA  FOR  ALU  CATEGORIES  OF 
aircraft,  development  ACTIVITIES  CURRENTLY  *N 
PROGRESS  PLUS  PROGRAMS  PLANNED  FOR  A PERIOD  OF 
approximately  five  years  are  DESCRIBED. 

(AUTHOR)  (U) 
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A field  study  was  carried  out  near  glen  rose, 

Texas  To  try  to  discover  if  occurrence  of  sonic 
booms  created  by  overflying  aircraft  was  adversely 
affecting  reproduction  of  wild  birds,  several 
measures  of  reproduction  success  in  MOURniNvj  doves, 
mockingbirds,  cardinals,  and  lark  sparrows  were 
compared  between  a test  area  and  a control  area. 

The  test  area  was  subject  to  sonic  boom  occurring 

Two  OR  THREE  TIMES  A WEEK*.  THE  CONTROL  AREA  WAS 
essentially  FREE  FROM  SqnIC  BOOM  DISTURBANCE.  In 
the  final  analysis,  the  authors  could  find  no 
evidence  that  sonic  boom  disturbance  affected  Phases 

OF  BIRD  reproduction  STUDIES  IN  THE  PROGRAM. 

STUDIES  OF  the  EFFECTS  OF  PRESSURE  ON  GROWTH, 
reproduction  and  MORTALITY  OF  BoBwhITL  GoAIL  wERE 
Made  in  the  laboratory  with  equipment  designed  to 

DELIVER  PRESSURE  TREATMENTS  UNDER  CONTROLLED 

conditions*  Results  of  these  experiments  showed 
That  the  pressures  mao  no  effects  on  hatching 
success,  GROWTH  rAtes,  or  mortality.  (Modified 
author  abstract)  (U» 
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THE  PURPOSE  OF  THE  REPORT  IS  YO  PROVIDE  A REFERENCE 
for  INVESTIGATORS  IN  THE  FIELD  OF  SONIC  uOOM  TO  HELP 
IN  eliminating  possible  duplication  OF  FUTURE  EFFORTS 
BY  compiling  in  ONE  DOCUMENT  THE  RESULTS  OF  AlL 
PUBLISHED  SONIC  BOOM  U4VEST I GAT  I ONS . VOLUME  2 
CONSISTS  OF  A COMPREHENSIVE  ANNOTATED  REFERENCE  OF 
all  sonic  boom  studies  in  the  FORM  OF  CAPSULE 
SUMMARIES.  EACH  CAPSULE  SUMMARY  CONTAINS  A 
complete  REFERENCE  OF  THE  PAPER,  A STATEMENT  OF  ITS 
PURPOSE,  A summary  OF  SIGNIFICANT  RESULTS,  A 
COMPARISON  OF  THE  WORK  WITH  OTHER  SIMILAR  PAPERS,  AND 
AN  EVALUATION  OF  THE  PAPER.  SUBJECT  AND  AUTHOR 
INDEXES  ARE  GIVEN  AT  THE  END  OF  THE  REPORT. 

(MODIFIED  AUTHOR  ABSTRACT)  tU) 
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The  report  provides  a reference  for  investigators 

IN  THE  fIFLD  of  SONIC  BOOM  TO  HELP  IN  ELIMINATING 
POSSIBLE  duplication  OF  FUTURE  EFFORTS  8Y  COMPILING 
IN  ONE  document  TM£  RESULTS  OF  ALL  PUBLISHED  SONIC 

BOOM  investigations,  the  report  contains  a summary 
OF  The  current  state  of  the  art.  its  purpose  is  to 
acquaint  the  reader  with  the  subject  in  sufficient 

DEPTH  TO  ALLOW  EVALUATION  OF  SUBSEQUENT  TECHNICAL 
WORK  OR  THE  COMPLETION  OF  CURRENT  UNFINISHED 
investigations,  fundamental  CONCEPTS,  IDEAS*  AND 
study  results  Of  soniC  boom  work  in  the  areas  Of 

GENERATION,  PROPAGATION,  MINIMIZATION,  HUMAN  RESPONSE 
AND  SOCIAL  criteria,  STRUCTURAL  RESPONSE,  ANIMAL 

response*  Threshold  mach  number,  simulation 

METHODS,  AND  INSTRUMENTATION  TECHNIQUES  ARE 
SUMMARIZED.  ASPECTS  OF  SONIC  BOOM  THAT  NEED 

further  research  are  also  identified,  (modified 

AUTHOR  abstract*  * 
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STRESS (Physiology ) , thresholds (physiology i , 

SWEDEN,  females 

identifiers:  *startle  response 

the  STUoY  reports  The  results  of  a sonic  boom  field 
STUDY  Conducted  in  Sweden  during  octooer  1972, 

TEN  female  subjects  WERE  TESTED  INDOORS  ON  EACH  OF 
SIX  DAYS.  TWO  AGE  GROUPS  W£RE  STUOIEDI  20-36 
AND  60-65  YEARS.  FIGHTER  AIRCRAFT  FLYING  AT  VARIOUS 
heights  over  THE  TEST  SITE  PRODUCED  BOOMS  WITH 
outdoor  OVERPRESSURES  RANGING  FROM  60-6H0  N/SQ»M» 

The  number  OF  booms  extended  from  5 TO  13  PER  DAY* 
SUBJECTS  PERFORMED  INDOORS  ON  AN  ARM-HAND 
steadiness  task,  the  RESULTS  INDICATED  THAT 
outdoor  OVERPRESSURES  RANGING  FROM  70-120  N/S(S»M. 

(26-35  n/SQ.M.  INDOORS!  PRODUCED  REFLEXIVE  ARM- 
HAND  movements  in  about  10  PER  CENT  OF  THE  SUBJECTS. 
BOOMS  OF  300  N/SQ.M.  (67  N/SQ.M.  INDOORS! 

AND  CREaTER  produced  RESPONSES  IN  ABOUT  75  PER  CENT 
OF  the  subjects,  between  THESE  EXTREMES  OF 
OVERPRESSURE  THERE  WAS  THE  SUGGESTION  OF  A CRITICAL 
overpressure  range  lying  BETWEEN  I50-l«0  N/SQ.M, 

(M0-‘*6  N/SQ.M,  indoors!  IN  WHICH  AN  ABRUPT 

Increase  in  startle  response  occurred,  (modified 

AUTHOR  ABSTRACT!  (U> 
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mathematical  models,  CANADA  (U) 

the  effects  of  aircraft  maneuvers  on  the  focusing 
OF  sonic  booms  are  investigated  FOR  A MODEL 
atmosphere  which  is  piecewise  linear  in  wind  and 

SOUND  speeds,  and  PIECEWISE  CONSTANT  IN  WIND 

direction,  ray-tube  areas  and  trajectories  are 
obtained  in  closed  form  for  a real  atmosphere  with 
Winds  and  aircraft  in  arbitrary  maneuvers,  a 
mathematical  formalism  is  developed  for  identifying 
the  focusing  ray  in  general  maneuvers,  leading  to  a 
DIRECT  and  accurate  OETERM I NAT  I ON  OF  THE  CAUSTIC 
SURFACE  GROUND  INTERCEPT.  THE  ALGORITHMS  DERIVED 
IN  THE  analysis  COMPLEMENT  THOSE  OF  HAYES  TO  FORM 
THE  BASIS  FOR  A COMPUTER  PROGRAM  FOR  PREDICTING  SONIC 
BOOM  properties.  THERE  APPEARS  TO  BE  A TEN-FOLO 
REDUCTION  IN  COMPUTING  TIME  AS  COMPARED  WITH  THE 
HAYES-HaEFELI  program.  (MODIFIED  AUTHOR 
ABSTRACT)  <U) 
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identifiers;  •design  criteria  <ul 

means  of  reducing  OR  eliminating  the  sonic  boom 
THROUGH  aerodynamic  DESIGN  OK  AIRCRAFT  OPERATION  ARE 
discussed,  these  INCLUDE  DESIGNING  AIRCRAFT  To 
MINIMIZE  oR  ELIMINATE  CERTAIN  FEATURES  OF  THE 
OVERPRESSURE  SIGNATURE*  OPERATING  AIRCRAFT  AT 
SLIGHTLY  SUPERSONIC  SPEEDS  SO  THAT  THE  SONIC  BOOM 
DOES  NOT  REACH  THE  GROUND,  AND  SEEKING  REDUCTIONS 
THROUGH  THE  HIGH  ALTITUDE-HIGH  SPEED  FLIGHT 
conditions  OF  hypersonic  transports,  a SIMPLE 

computer  program  has  been  developed  that  determines 
THE  area  development  OF  THE  EOUIVALENT  BODY  OF 
REVOLUTiONN  Rf.QUIRF-D  to  minimize  various  sonic  BOOM 
signature  parameters,  {author)  <u) 
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identifiers:  ♦startle  responses,  noise  pollution, 

HEART  rate 

subjects  were  exposed  INDOORS  TO  SIMULATED  SONiC 
BOOMS  Having  outside  overpressures  of  so  and  iS(j  n/ 
so  M.  Rise  times  were  held  constant  at  s.s  msecs. 

IN  addition  to  the  outside  measurements,  inside 
measures  of  oblin  and  oba  were  also  obtained. 

SUBJECTS  attempted  TO  HOLD  A HAND-STE AD  I NESS  qEVICE 
ON  TARGET  DURING  BOOM  EXPOSURE  AND  AMPLITUDE  oF  ThE 

arm-hano  startle  response  was  determined, 
recordings  were  also  obtained  of  the  skin 
conductance  and  heart-rate  responses  as  well  as  the 
eye-blink  reflex,  although  the  so  N/S(J  m boom 
produced  slight  arm-hand  startle  responses  in  a small 
percentage  of  subjects,  the  frequency  of  these 
responses  was  significantly  greater  to  the  higher 

BOOM  LEVEL.  TENTATIVE  CONCLUSIONS  AD'/aNCEO  THaT 
SONIC  BOOMS  EXPERIENCEO  INDOdRS  MAY  CAUSE  SLIGHT  ARM- 
HANO  startle  responses  which  COULD  HAVE  ADVERSE 
EFFECTS  ON  OCCUPATIONAL  TASKS  IN  WHICH  ARM-HANO 
steadiness  is  THE  PRINCIPAL  SKILL  REQUIRED,  BUT  THAT 
IT  SEEMS  UNLIKELY  THESE  RESPONSES  WOULD  SIGNIFICANTLY 
impair  performance  on  less  SENSITIVE  PSYCHOMOTOR 
tasks.  (MODIFIED  AUTHOR  ABSTRACT)  (IJ) 
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SIMULATION  USING  SHOCK  TUBES,  (U» 

APR  73  ISP  GOTTLIEB, J.  U.  «GLASS,1« 

1 . : 

contract:  AF-AF0SH-227H-72 

PROj:  AF-97S3 

task;  978306 

monitor;  AFOSR  TH-7M-06I3 

Unclassified  report 

availability;  pub.  in  Canadian  jnl»  of 

PHYSICS,  v52  N3  P207-216  197‘1. 

( jpplementary  note;  text  in  English;  summaries  In 
ENGLISH  AND  FRENCH. 

descriptors;  •SONIC  BOOM,  *simulators,  *SH0CK 
TUBES,  STRUCTURES,  GAS  DYNAMICS,  ACOUSTICS,  «<AVE 
propagation*  COMMUNITY  RELATIONS,  CANADA  )U) 

identifiers;  pyramidal  structure  (u) 

GASDYNAmIC  and  ACOUSTIC  ANALYSES  WERE  PERFORMED  IN 
ORDER  To  provide  GREATER  INSIGHT  INTO  THE  OPERATION 
OF  SONIC-BOOM  SIMULATORS  UTILIZING  SHOCK-TUBE 
DRIVERS,  THREE  BASIC  SHOCK  TUBES  WERE  CONSIDERED! 

EACH  had  a pyramidal  DRIVER  JOINED  AT  THE  DIAPHRAGM 
STATION  TO  A PYRAMIDAL  CHANNEL  OF  THE  SAME  DIVERGENCE 
angle  (PYRAMIDAL  SHOCK  TUBE),  OR  OF  A DIFFERENT 
ANGLE,  OR  JOINED  TO  A CONSTANT-AREA  CHANNEL* 
classical  acoustic  THEORY  WAS  APPLIED  TO  OBTAIN  NEW 
ANALYTICAL  SOLUTIONS  TO  DESCRIBE  THE  WAVE  MOTION  IN 
SUCH  facilities,  in  AGREEMENT  WITH  EXPERIMENTAL  DATA, 

IN  ADDITION,  A DETAILED  STUDY  OF  THE  NONLINEAR 
GENERATION  ANp  PROPAGATION  FEATURES  OF  THE  N wAVE 
WAS  made  FOR  THE  IMPORTANT  AND  PRACTICAL  CASE  OF  THE 
PYRAMIDAL  SHOCK  TUBE.  TH£  WORK  DESCRIBED  ABOVE  IS 

OF  current  interest  as  shock-tube-type  facilities  are 

IN  present  use  in  FRANCE.  GERMANY,  ENGLAND*  THE 

united  states,  and  CANADA  TO  ASSESS  SOCIETAL 

PROBLEMS  ASSOCIATED  WITH  SONIC  BOOM,  (AUTHOR)  (U) 
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advisory  group  for  aerospace  research  and  development 

PARIS  (FRANCE) 

NOISE  mechanisms.  (U) 

DESCRlPTlVF.  note;  CONFERENCE  PROCEEDINGS  NO.  13i. 

7R  376P 

REPT*  no.  AGARO-CP-131 

unclassified  report 

supplementary  note;  presented  at  the  fluid  dynamics 
PANEL  specialists*  MEETING.  BRUSSELS.  19-21  SEP 
73.  NATO  FURNISHED. 

descriptors;  *AER00YNA»1IC  noise,  ^meetings,  jet 
engines,  sonic  boom,  noise  reduction,  shock  waves, 
vortices,  physiological  effects  (U) 

this  specialists*  meeting  was  held  to  follow  on  the 
meeting  on  ‘aircraft  engine  noise  and  sonic 

BOOM*,  held  jointly  WITH  THE  PROPULSION  AND 
energetics  panel  in  may  1969.  EMPHASIS  ON 
THIS  OCaSSION  Was  on  the  FUNDAMENTAL  PROBLEMS  OF 
NOISE  Generation  and  attenuation;  main  aspects 
Considered  were  noise  generation  and  damping* 
combustion  and  jet  noise,  sonic  boom  theory  and  noise 

DUE  to  boundary  AND  SHEAR  LAYER  EFFECTS.  THE 

meeting  concluded  with  a hound  table  discussion.  (U) 
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THE  RESPONSE  OF  SONGBIRDS  TO  THE  SEISMIC 

COMPRESSION  waves  PRECEDING  SONIC  BOOMS.  (U) 

descriptive  note;  final  KEPT., 

MAY  7*1  28P  HIGGINS*THOMAS  H.  ; 

KEPT.  NO.  FAA-R0-7‘«-78 
PROj;  FAa-ZOZ-SSH-OIS 

UNCLASSIFIED  REPORT 

descriptors:  •birds,  •SOnIC  boom,  ‘SEISMIC  WAVES, 

WILDLIFE,  RESPONSEIBIOLOGYI , AUDIO  TAPES, 

TEST  METHODS,  TEST  EQUIPMENT,  RECORDING  SYSTEMS. 

SOUND,  supersonic  AIRCRAFT,  UET  PLANE  NOISE  (U) 

identifiers;  *animal  behavior,  noise 
pollution  (U) 

AMONG  The  environmental  and  operational  problems 

STUDIED  during  THE  PROGRAM  WERE  THE  EFFECTS  OF  THE 
SONIC  BOOMS  ON  WILDLIFE,  IN  ADDITION  TO  THE 
customary  sonic  boom  OVERPRESSURE  SIGNATURE 
MEASUREMENTS,  AUDIO  T.iPE  RECORDINGS  w£RE  MADE  AT  BOTH 
OUTDOOR  ANO  INDOOR  MEASUREMENT  SITES  AND  THESE  WERE 
STUDIED  IN  REACTION  TO  THE  OTHER  MEASURES  OBTAINED* 
ANALYSIS  OF  THE  AUDIO  TAPES  DISCLOSED  AN 

interesting  Phenomena,  the  continuous  songs  of 
BIROS  OF  the  field  WERE  COMPLETELY  SILENCED  H To  8 
SECONDS  PRIOR  TO  THE  ARRIVAL  OF  THE  AUDIBLE  SONIC 
BOOM,  additional  audio  recordings,  made  for  THE 
SPECIFIC  PURPOSE  oP  VERIFYING  ThiS  COMPLETE  SiLENCE 
OF  ALL  SONGBIRDS  H TO  8 SECONDS  PRIOR  To  THE  ARRIVAL 
OF  THE  SONIC  BOOM’S  AUDIBLE  REPORT  AND  OVERPRESSURE 
signature  measurement,  were  identical  TO  THE  FIrsT 

Obtained*  further  study  disclosed  that  this 

RESPONSE  OF  SONGBIRDS  COINCIDES  WITH  THE  ARRIV*^  OF 
THE  SEISMIC  SIGNAL  PROPAGATED  THROUGH  THE  QROuND  AND 
PRECEDING  the  SONIC  BOOM  SHOCK  WAVE  BY  R TO  8 
SECONDS.  IMOOIFIED  AUTHOR  ABSTRACT)  lU) 


140 

UNCLASSIFIED 


Jt;  -J. 


unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NOt  /iOMOV 

AD-  781  899  20/1  13/13  1/2 

ROYAL  aircraft  ESTAbL I ShMLNT  FARNBOROUGH  (ENqlANO) 

THE  RESPONSE  OF  SOME  LEADED  WINDOWS  TO 

SIMULATED  SONIC  BANGS.  (U> 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT., 

NOV  73  51P  PALLANTtH.  J.  S 

REPT.  NO.  RAE-TR-73111 
monitor;  DRIC  SR-37827 

UNCLASSIFIED  REPORT 


descriptors;  .winoows,  *sonic  boom,  aerodynamic 

LOADS,  damage  ASSESSMENT,  OVERPRESSURE,  SUPERSONIC 
AIRCRAFT,  great  BRITAIN,  DYNAMIC  RESPONSE  (U) 

AN  investigation  WAS  MADE  INTO  THE  BEHAVIOR  OF  THE 
LEAD  framework,  OH  CALM£S»  IN  LEADEO-LlGHT  WInDOwS 
DUE  TO  repeated  LOADINGS  «Y  SIMULATED  SONIC  BANGS  OF 
MODERATE  AMPLITUDE.  ThE  THRESHOLD  AT  WHICH  DAMAGE 
OCCURS  has  ALSO  BEEN  ASSESSED.  THIS  REPORT 

describes  HOW  The  tests  were  carried  out  and  gives 
results  of  the  measurements  taken,  the  results 
indicate  that  some  small  permanent  deflection  of 
LEADED  lights  MaY  OCCUR  IF  THEY  ARE  SUBJECTED  To  REAL 

sonic  bangs  over  a long  period,  characteristic 
overpressures  greater  by  a factor  or  20  THAN  THOSE 
predicted  for  commercial  supersonic  transport 
aircraft  in  the  cruise  will  be  required  to  produce 
EVEN  a first  indication  OF  DAMAGE.  (MODIFIED 
AUTHOR  ABSTRACT)  (U) 
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comprehensive  REPORT.  VOLUME  VIJ-A.  SONIC  BOOM  AND 

NOISE. 

NOV  6M  lOSP 
rEPT*  no*  06-0680-7 
contract:  fa-ss-6‘*-m 

UNCLASSIFIED  REPORT 

supplementary  note:  see  also  volume  S"A  book  2% 

AD-80H  082L* 


descriptors:  i*jet  transport  planes,  supersonic 

AIRCRAFT),  (aAIRFRAHES,  DESIGN),  JET  ENGINE  NOISE,  JET 
plane  noise,  sonic  boom,  SONIC  FATIGUE,  AIRCRAFT  CABINS, 
airplane  models,  model  Tests,  sources, 

fat  I GUE  (MECHAN  KS  ) , , 

identifiers;  supersonic  transports  'U' 

THE  BOEING  company  HAS  SUBMITTED  FOR  PHASE 
Il-A  evaluation  an  aIRPLAnE  DESIGN,  WHICH,  IN  ITS 
intercontinental  and  DOMESTIC  VERSIONS.  WILL  PROVIDE 
economical  supersonic  transports  meeting  the  diverse 
requirements  of  various  operators  and  also  meeting 
The  design  objectives  of  the  faa.  the  two  models 
OF  the  airplane  are  identical  in  all  respects  except 
for  operational  empty  weight  and  maximum  gross 
WEIGHT,  both  the  DOMESTIC  AND  INTERCONTINENTAL 
VERSIONS  MEET  OR  ARE  LOWER  THAN  ALL  NOISE  OBJECTIVES 
established  by  THE  FAA*  NOTABLE  PROGRESS  HAS 
BEEN  made  during  PHASE  II-A  TOWARD  DEVELOPING  A 
supersonic  transport  that  has  BOTH  INTERIOR  ArO 
exterior  noise  levels  lower  than  present  subsonic 
airplanes*  significant  configuration  changes  from 
THE  PHASE  I PROPOSAL  THAT  HAVE  CONTRIBUTED  TO 

improvement  are:  (I)  development  of  engine  inlet 

AND  NOZZLE  NOISE  SUPPRESSION  TECHNIQUES  WITH  nO 

performance  penalty:  and  I2»  relocation  of  engines 
AFT  ON  the  WInG  TO  REDUCE  ENGINE  NOISE  HEARD  IN  THE 
CABIN.  THESE  changes,  COUPLED  WITH  TEST-PROVEN 
STRUCTURAL  DESIGN  CONCEPTS,  WILL  ENSURE  A SU, QUO-HOUR 
fatigue  life  for  THE  AIRPLANE  WITH  MINIMUM  WEIGHT 
penalty,  this  document  presents  THE  SUBSTANTIATING 
data  for  sonic  boom,  engine  NOISE,  INTERIOR  NQlSE, 
and  sonic  fatigue  EFFECT  ON  STRUCTURES* 
lAUTHOR) 
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COMMERCIAL  SUPERSONIC  TRANSPORT  PROGRAM,  PHASE  II-A« 

comprehensive  Report,  volume  xx-a,  parametric  and 
tradeoff  studies.  (U» 

NOV  6H  105P 
REPT.  no.  08-8680-20 
contract:  FA-SS-6H-H 


unclassified  report 

supplementary  note:  see  also  volume  18-A,  AO-808 

asoL. 

descriptors:  (*jet  transport  planes,  supersonic 

AIRCRAFT),  airframes,  R ANGE I D I ST ANCE  ) » FLIGHT  SPEEDS, 

sonic  boom,  aerodynamic  configurations,  design, 
feasibility  studies,  jet  engine  fuels,  operation, 
commercial  planes,  costs  (U> 

identifiers;  supersonic  transports,  tradeoffs  IU) 

it  is  The  purpose  of  this  document  to  show  the 
results  of  extensive  parametric  and  trade  studies  on 
the  effects  of  airplane  speed,  sue,  and  range  on 
total  purchase  price,  direct  operating  cost,  and 
Sonic  boom,  these  parametric  studies  which  cov£r  a 

WIDE  range  of  each  DESIGN  VARIABLE,  ARE  THE  BASES  FOR  , 
selection  of  proposed  VARIABLE  SWEEP  SUPERSONIC 
TRANSPORT.  tu) 
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AIR  FORCE  Weapons  lab  kirtlano  afs  n hex 

A sonIc  boom  stuov  for  the  structural  engineer* 

descriptive  note:  technical  REPT.,  I JUN  65-1  SEP  66t 

MAR  67  106P  bailey, OURYL  ’* 

REPT#  NO.  aFWL-TR-66-ISN 
PROj;  AF-57U 

unclassified  report 


descriptors;  (*S0NIC  boom,  supersonic  AIRCRAFT), 
structural  properties,  damage  assessment,  engineering, 
pressure,  maneuverability,  terrain,  meteorological 
phenomena,  mathematical  analysis,  equations,  shock 
waves,  structures,  damage  (U) 

Sonic  booms  generate  an  n-type  pressure  wave* 
equations  and  Tables  aRe  presented  for  the 
calculation  of  peak  overpressure  For  the  sonic  boom 
generated  by  aircraft  in  straight  level  flight,  an 
equation  is  also  furnished  for  the  calculation  of  the 
Time  duration  of  the  sonic  boom  pressure  wave, 
aircraft  maneuvers,  ground  terrain,  and 
meteorological  conditions  affect  the  peak 
overpressure  of  The  pressure  wave,  corrections  for 
These  effects  can  only  be  roughly  estimated, 
dynamic  load  factors  for  the  pressure  Waves  of 
Sonic  booms  are  presented,  these  factors  may  bc 

USED  TO  calculate  THE  DYNAMIC  DEFLECTION  AND  STRESS 

Caused  by  a sonic  boom,  sample  calculations  of 
dynamic  deflection  and  stress  for  a beam,  plate,  and 


Roof  truss  are  found  in 
Respectively,  (author) 


appendixes 
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supplementary  note;  presented  at  the  AIAA  aerodynamic 

TESTING  conference,  LOS  ANGELES.  CALIF.  SEP  66, 

AS  PAPER  66-76^. 

DESCRIPTORS:  (•Shock  tubes,  aerooynamicsi  , (*reentry 

VEHICLES,  SHOCK  WAVES),  (•SUPERSONIC  AIRCRAFT,  SHOCK 
WAVES),  reflection.  SUpERSONlC  FlIGHT,  HYPERSONIC 
FLIGHT,  test  FACILITIES,  PRESSURE,  INTERACTIONS, 
aerodynamic  CHARACTERISTICS,  SONIC  BOOM.  TRANSPORT 
properties,  NOSE  CONES.  HYPERSONIC  CHARACTERISTICS, 
SUPERSONIC  characteristics  !U) 

identifiers:  driver  gases  (u) 

IN  current  re-entry  technology  as  well  as  in 
supersonic  aircraft  evaluation  studies  there  is 
interest  i<,  the  effects  which  Occur  when  a strong 
aerodynamic  wave  traverses  and  reflects  from  a 
vehicle  in  supersonic  or  HYPF.RSONIC  FLIGHT.  TO 
study  This  problem  experimentally  in  the  laboratory 
AN  existing  combustion  DRIVER  SMOCK  TUNNEL  NAS  BEEN 
converted  INTO  A HEaTEO  BLOW  DOWN  WIND  TUNNEL  - 
normal  blast  wave  generator  SHOCK-(5N-SHOCK  test 
facility,  this  facility  has  been  used  to  obtain 
SHOCK  interaction  SURFACE  PRESSURE  DATA  ON  STjNc 
MOUNTED  ANO  WIRE  SUPPORTED  MODELS.  THE  TEST 
facility  configuration  and  the  APPROACH  USED  PRESENT 

unique  operational  features,  this  paper  reports  on 
The  Basic  facility  design  approaches  and  concepts 
considered,  the  actual  conversion  of  the  shock  tunnel 
into  a shock-on-shock  test  facility,  and  the 
resulting  performance  of  this  facility,  also 
presented  are  shock-on-shock  model  surface  transient 
pressure  results  obtained  using  this  facility. 

(AUTHOR)  (u) 
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descriptors;  (*VERTICAL  takeoff  aircraft,  *aIRcRaFT 
NOISE),  (’»N0ISE,  mathematical  PREDICTION), 

(•mathematical  MODELS,  NOISE),  AIRPLANE  ENGINE  NOISE, 

•JET  engine  noise,  JET  PLANE  NOISE,  PROPELLER  NOlSE, 
aerodynamic  noise,  white  noise,  sonic  BOOM,  AIRCRAFT 
LANDINGS,  TAKEOFF,  F AT I GUE ( MECHAN 1 CS ) , AIRFRAMES, 

vibration,  Ground  effect,  sound  transmission, 
reflectivity,  frequency,  buffeting,  rotor  BLADES(R0TARY 
WINGS),  reduction,  INTENSITY,  ACOUSTIC  PROPERTIES,  GAS 
FUoW,  SHOCK  WAVES,  TURBULENCE,  VORTICES,  GAS  TURBINES, 

walls,  Fans,  jets,  power  spectra,  aerodynamic  loading, 
lift,  blade  airfoils,  anechoic  chambers,  computer 
programs,  jet  aircraft,  helicopters,  bibliographies  (U) 
identifiers;  J-S7  engines,  J-57-P-21  engines,  near 
field  noise,  sound  contours,  stored  rotors  (U) 

this  report  establishes  a consistent  set  of 
prediction  methods  which  may  be  used  to  estimate  near 
FIELD  noise  levels  FOR  J£T  POWERED  AND  ROTOR/ 

PROPELLER  powered  VTOL  AIRCRAFT  OPERATING  IN  CLOSE 
proximity  To  THE  GROUND*  THE  METHODS  PROVIDED 
UTILIZE  AVAILABLE  THEORY  AUGMENTED  EXTENSIVELY  BY 
experimental  data  which  was  AVAILABLE  OR  WAS  OBTAINED 
DURING  THE  PROGRAM,  THE  NOISE  PREDICTION  METHqOS 
PRESENTED  WILL  ALLOW  aN  ANALYSIS  OF  NEAR  FIELD 
ENVIRONMENTS  OF  VTOL  AIRCRAFT  USING  A SIMPLIFIED 
procedure  suitable  for  manual  CALCULATIONS,  THE 
eXPCRlMENTAL  EFFORT  CARRIED  OUT  IN  THE  PROGRAM 
consisted  OF  NOISE  MEASUREMENTS  IN  THE  NEAR  FIELD  OF 
A MODEL  propeller  AND  A SUBSONIC  JET  IN  A FREE  AND 
vertical  CONFIGURATION,  GROUND  REFLECTION 
CORRECTION  FACTORS  FOR  A SIMPLE  SOURCE  *RE  TABULATED 
ALONG  WITH  the  COMPUTER  PROGRAM  LISTING* 

(U  ) 
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BEHAVIORALi  AUTOMATIC*  AND  SUBJECTIVE 

Reactions  to  low-  and  moderate-level 

SIMULATED  SONIC  BOOMS!  A REPORT  OF  TWO 

experiments  and  a general  EVALUATION  OF  SONIC 

BOOM  startle  effects#  <Ul 
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descriptors;  *S0NIC  booh,  *STKESS(PSYCH0L0GY  ) ». 
•psychological  Tests,  simulation,  intensity, 

RESPONSE,  NOISE  POLLUTION,  EYE  (Ul 

identifiers:  *startl£  effects,  annoyance, 

EYEBLINK  (Ul 

TWO  separate  studies  A«E  reported,  the  first 
attempted  to  determine  a SONIC  BOOH  EXPOSURE  LEVEL 
BELOW  Which  startle  reactions  would  not  occur# 

SUBJECTS  WERE  EXPOSED  INDOORS  TO  SIX  SIMULATED 
SONIC  BOOMS  HAVING  VARIOUS  OUTSIDE  OVERPRESSURES. 

IN  the  second  study,  subjects  were  exposed  indoors 

TO  A SERIES  OF  12  SIMULATED  BOOMS  IN  ORDER  TO  ASSESS 
habitual  effects^  automatic  and  EYEBLINK 
responses,  AS  WELL  AS  RATINGS  OF  SUBJECTIVE 
annoyance,  were  obtained  in  BOTH  STUDIES.  THE  FINAL 

Section  of  the  report  summarizes  the  expected 
behavioral#  AUTONOMIC,  AND  SUBJECTIVE  EFFECTS  OF 
exposure  to  various  LEVELS  OF  SONIC  BOOHS.  (U) 
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The  effect  of  sonic  boom  on  the  nesting  and 

BROOD  REARING  BEHAVIOR  OF  THE  EASTERN  WltD 

TURKEY,  (Ui 
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descriptors:  •turkeys,  •sonic  boom, 

• STRESS! pMYSI OLOGY) , REACT  1 ON ( PSYCHOLOGY ) , 
REPRODUCTION(PhYSIOLOQY»  , behavior,  test 
methods,  wildlife 
identifiers;  oot/sb,  oot/si 

TWENTY  WILD  TURKEY  HENS  WERE  CAPTURED  AND  EWUIPPED 
WITH  16H  mHZ  TRANSMITTERS*  THE  NEST  SITES  OF 
EIGHT  hens  were  SUCCESSFULLY  LOCATED  bY  TELEMeTRIC 

triangulation  and  four  of  these  were  subjected  to 

BOTH  REAL  AnD  SIMULATED  gONlC  BOOMS*  HEnS  WlTH 

YOUNG  Were  also  located  but  werl  subjected  To 
simulated  sonic  boohs  only*  SONIC  BOOMS  DIO  NOT 
initiate  any  abnormal  behavior  behavior  in  wild 

TURKEYS  THAT  WOULD  RESULT  IN  DECREASED  PRODUCT  I V I T Y . ( U I 
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A subjective  valuation  of  simulated  sonic  booms 
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s‘cT  t MAT  iNfi  PERCEIVED  NOISE  LEVELS*  USING  A 

psychoacoustic  EXPERIMENT  IJIf 1 t'^WAS  SHOWN^THAT 
estimation  of  the  perceived  level*  it  WAS  SHOWN  THAT 

THE  subjective  RESPONSE  WAS  CONSISTENT  WITH  THE 
P^EDrCTtoNS  OF  BOTH  THE  SIMPLE  FORMULA  FOR  PLOB 
A5  WPLL  AS  PLdB  OETeRMINEO  FROM  AN  ANALYSIS  OF 
THE  SONIC  BOOM  STIMULI  USING  THE  MARK  7 PROCEDURE*  lUl 
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descriptors;  •sonic  boom,  *commercial  aircraft, 
•supersonic  transports,  simulation,  communities. 

NOISE  pollution.  SURVEYS,  RESIDENTIAL  AUCTION, 
acceptability,  threshold  EFFECTS, 

STRESS ( psychology  1 , NOISE  REDUCTION, 

standards 

identifiers;  OOT/SQ,  D0T/MD2/DA 


tU) 
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TWO  main  objectives  of  the  STUDY  WEREJ  <11 
TO  establish  a threshold  of  acceptability  for 
commercial  aircraft  sonic  booms,  12)  to 
Investigate  and  develope  the  technology  to  provide 
simulation  to  any  community  noise  problem.  Seven 
community  noise  simulation  systems  were 
designed  and  fabricated,  AND  SIMULATED  SONjC  BOOMS 
WERE  INTRODUCED,  VIA  THESE  SYSTEMS,  INTO  THE  HOMES  OF 
TWELVE  SUBJECT  FAMILIES.  ACCEPTANCE,  INTERFERENCE, 

AND  annoyance  RESPONSE  DATA  WERE  MEASURED.  THREE 
BOOM  levels  and  TWO  FREQUENCY  SCHEDULES  WERE  STUDIED. 

IT  WAS  concluded  THAT  FOR  ESTABLISHING  A DESIGN/ 
certification  sonic  BOOM  THRESHOLD  OF  ACCEPTABILITY 
FOR  advanced  supersonic  transports,  a level  OF  B7 

db  should  be  considered  for  indoor  living  with  not 
MORE  than  fifteen  DAILV  BOOM  EXPOSURES  (NO 
NIGHTTIME  BOOMS).  IT  WAS  ALSO  CONCLUDED  THAT  tH£ 

simulation  developed  can  be  used  to  establish 
standards  involving  traffjc  noise,  noise  from 
AIRPORTS,  construction  NOISE,  AND  EFFECTS  OF 
industrial  noise  on  surrounding  COMMUNITIES*  (U) 
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effects,  response ( biology ) , structural 
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The  purpose  of  this  document  js  to  make  available 
To  the  non-specialist  and  NON-SCJF.NT1ST  A REVIEW  OF 
THE  technical,  CONCEPTS  UNDERLYING  THE  WORK  DONE  IN 

The  field  of  sonk  boom  research,  it  contains  a 
NON-TECmNICAL  discussion  of  the  acoustic  mechanisms 
WHICH  ARE  fundamental  IN  SONIC  BOOM  PHENOMENA,  USING 
photographs  of  water  wave  analogues^  then  the 

REPORT  DISCUSSES  A VARIETY  OF  BASIC  ASPECTS 

including:  generation,  propagation,  minimization, 

HUMAN  Response  and  social  criteria,  structural  and 

WILDLIFE  RESPONSE,  THRESHOLD  MACH  NUMBER  OPERaTIO.^JS 
AND  simulation  METHODS.  THE  REPORT  SITES  MANY 

References  and  draws  extensively  on  a recent  review 
FOR  investigators  IN  THE  FIELD  OF  SONIC  BOOM  PREPARED 
BY  Li  U,  RUNYAN  AND  E.  U.  KANE.  <U) 
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descriptors:  -sonic  booh,  -acoustic  waves, 

•ACOUSTIC  HORNS,  SIMULATORS,  SHOCK  TUBES,  SHOCK 
WAVES,  Mass  flow,  flow  rate,  Canada  (u) 

IN  ORDER  TO  ASSESS  CURRENT  SOCIETAL  PROBLEM 
ASSOCIATED  WITH  THE  SONIC  BOOM,  A HORN-TVPE  SIMULATOR 
WAS  CONSTRUCTED  AT  THE  INSTITUTE  FOR  AEROSPACE 
STUDIES.  UNIVERSITY  OF  TORONTO  (UTUL>» 

The  simulator  horn  is  in  the  form  of  a horizontal 
concrete  pyramid,  which  is  25  M LONG  AND  HAS  3-M- 
SQUARE  base.  AT  ITS  APEX  A SPEC  I ALLY-OES I GNfe'D 

Value  is  used  to  control  the  mass-flow  rate  of  air 
FROM  A high-pressure  RESERVOIR  INTO  THE  HORN  WHERE 
THE  FLOW  generates  A SIMULATED  SONIC  BOOM  OR 
TRAVELLING  N-WAVE  OF  SUITABLE  AMPLITUDE  AND 

duration,  And  acceptably-short  rise  time. 

alternatively,  A SHOCK-TUBE  DRIVER  CAN  BE  INSTALLED 
AT  THE  aPEX  and  USED  FOR  GENERATING  SHORT-DURaT ION 
AND  RAPID  rise-time  SONIC  BOOMS.  FOR  THE  MASS-FLOW 
VALVE  MODE  OF  OPERATION  OF  HIGH-FREQUENCY  SOUND 

absorber  can  be  installed  near  the  apex  of  the  horn 

TO  filter  out  of  THE  PASSING  N-WAVE  UNDESIRABLE  JET 
noise  that  IS  PRODUCED  BY  THE  HIGH-SPEED  TURBULENT 
FLOW  AT  THE  VALVE.  (U> 
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unclassified  report 

supplementary  note;  presented  in  BELGIUM  U-17  JUN  75, 
WEST  GERMANY  19-20  JUN  75,  AND  IN  THE  UNITED 
kingdom  23-2H  jUN  75.  NATO  FURNISHED. 

descriptors;  •jet  aircraft,  ^aircraft  noise,  JET 

engine  NOISE,  PROPELLER  NOISE,  SONIC  BOOM,  NOISE 
reduction.  Physiological  effects,  legislation, 

NATO 

IDENTIFIERS;  ♦NOISE  SOURCES,  •NOISE  ABATEMENT  (U) 

THE  PHYSICAL  PROPERTIES  OP  AIRCRAFT  NOISE  ARE 
SUMMARIZED,  WITH  SPECIAL  EMPHASIS  ON  JET  NOISE  AND 
FAN-COMpRESSOR-PROPELLER-ROTOR  noise,  topics 

include  acoustic  fundamentals,  noise  source 
characteristics  and  interactions,  atmospheric 
propagation,  airframe  noise,  sonic  boom,  duct  liner 
AND  muffler  Theory,  during  the  scries,  research 

AND  TECHNOLOGY  ACTIVITIES  RELATED  TO  JET  ENGINE  NOISE 
AND  ITS  CONTROL  ARE  DISCUSSED,  AND  THE  IMPACT  OF  THIS 
NOISE  On  people  and  communities  and  aircraft 

OPERATIONAL  PROCEDURES  FOR  NOISE  MINIMISATION  ARE 
ALSO  REVIEWED,  <U) 
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TEXT  and  appendix  A.  (U> 
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(U) 


(U) 

IN  the  investigation  reported,  numerical  hithods 
simulated  supersonic  flight  carried  out  IN  real-time 
and  concurrently  at  present  tine*  a computer 
program  IdENTIFICSi  ACOUlRESt  ANALYZES  AND  RReOICTS 
The  information  needed  in  order  to  plan,  fly  and  i 

Verify  boomless  flight*  it  optimizes  the  cut-off 
Mach  time-gain  in  trade-off  along  with  other 
Pertinent  necessary  considerations  now  being 
regularly  carried  out  in  the  advanced  air  operations 
Of  today*  for  comnunication  information  in  current 
real-time  for  boomlcss  transcontinental  flights,  the 
Investigation  utilized  nationwide  networks; 
arinc,  uninet,  the  program  foresees  the  future 
conditions  affecting  the  cut-off  MACH  FLIGHT 
performance  in  sufficient  TIME  FOR  CARRYING  OUT 
Reliable  pReflight  planning  and  for  monitoring  the 
in-flight  modifications  just  ahead  of  the  aircraft, 
utilizing  the  appropriate  prediction  of  atmospheric 
conditions  (BOOM-AHEAD  COMPUTER).  (U) 


descriptors;  •supersonic  aircraft,  •supersonic 
flight,  sonic  boon,  meteorological  data, 
communications  networks,  weather  forecasting, 
computer  graphics,  computer  programs 
identifiers:  •transcontinental  flights,  •bookless 

supersonic  flight,  OOT/^OZ/DA,  DOT/^IZ/ 
lA 
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structural  response,  aircraft  noise,  glass, 

WINDOWS.  BRiCKs  OVERPRESSURE  <U> 

THE  PRObAQILITIES  OF  STRUCTURAL  DAMAGE  FROM  SoNiC 
BOOMS  were  ESTIMATED  FOR  VARIOUS  SUSCEPTIBLE 
structural  elements  using  a STATISTICAL  MODELING 

technique,  the  breakage  probabilities  were  found 

TO  VARY  WIDELY  WITH  THE  SPECIFIC  MATERIAL 
configuration,  but  TO  CONSISTENTLY  INCREASE  WITH 
INCREASING  NOMINAL  OVERPRESSURES,  THE  RANGES  OF 
BREAKAGE  PROBABILITIES  AT  A NOMINAL  OVERPRESSURE  OF  I 
PSF  FOR  TYPICAL  CONFIGURATIONS  OF  SUSCEPTIBLE 
MATERIALS  WERE  AS  FOLLOWS!  W I ND0W5-- , OOOOOR  TO 
.00000003,  PLASTER— .0003  TO  .00D0005,  BR 1 C-A-BRAC-- 
.000001  TO  .00000001,  Brick  walls--. ooooooa  to 
,000000001.  the  results  of  the  MODELING  TEND  TO 
AGREE  WELL  WITH  SONIC  BOOM  CLAIMS  EXPERIENCE.  IU> 
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